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Water  Motors  Give  Free  Power 


o 


UR  faucet  water  motors  bring  a  hydraulic  water  plant  into  every  home  and 
workshop — cheapest  power  in  the  world.  C.  Our  faucet  water  motors  can  be 
attached  instantly  to  any  threaded  faucet.  Quickly  attached  to  any  smooth 
faucet  by  our  universal  coupling.  C.  Faucet  water  motors  are  used  for  buffing, 
polishing  and  grinding.  Sharpens  scissors  or  other  edged  tools.  Cleans  silver- 
ware, cut  glass,  kitchen  utensils  and  all  metal  surfaces.  Runs  all  kinds  of  light 
machines  like  lathe,  saw,  fan,  printing  press,  dynamo,  washing  machine,  sewing 
machine,  etc.  Washes  milk  bottles,  glasses,  etc.  C.  We  are  dealers  in 
water  motors  which  give  from  one-sixteenth  to  ten  horse  power.  We  have 
large  water  motors  for  the  purpose  of  running  dental  lathes,  ice  cream 
freezers,  organ  bellows,  ceiling  fan,  etc.  Our  motors  and  accessories  are 
fully  described  and  illustrated  in  Morton's  Water  Motor  Book.  This  book 
will  be  sent  absolutely  free  to  any  one  upon  request.  It  is  fully  illustrated 
and  contains  seventy  pages  —  largest  water  motor  book  in  the  world. 
C.  Morton's  Little  Marvel  Faucet  Water  Motor  outfit  is  now  being  sold  for 
$3.00  complete,  consisting  of  water  motor  with  strong,  iron  case,  superior 
emery  wheel,  polishing  and  buffing  wheels,  seasoned  wood  pulley,  polishing 
material,  leather  belting,  wrench,  oil  can,  screw  driver,  belt  hook,  and  complete  printed  instructions. 
This  outfit  is  worth  $6.00  at  retail  price,  but  a  remittance  of  S3.00  buys  it.  C,  The  Divine  Faucet 
motor  and  complete  outfit  which  we  list  at  $6.00  we  sell  for  $4.00.  C.  The  Demon  Hydraulic  Engine, 
with  substantial  iron  case,  6  inch  water  wheel,  for  power  purposes,  is  now  being  sold  by  us  for 
$6.00  We  will  guarantee  this  motor  to  run  any  make  washing  machine  or  will  return  the  money. 
This  motor  lists  at  $10.00.  Our  price  is  $6.00,  with  leather  belting  and  pulley  for  either  flat  or  round 
belting.  C.  Call  and  see  the  motors  in  operation,  or  write  for  free  Water  Motor  Book.  Send  us  $3.00 
for  Morton's  Little  Marvel  Water  Motor.  If  it  is  not  in  every  way  satisfactory  it  may  be  returned 
at  our  expense  and  your  money  will  be  immediately  refunded.'    Agents  Wanted. 

MORTON  MFG.  COMPANY,  Dept.  0,  130  Fulton  Street,  NEW  YORK 


The  Dollar  Watch 

Is  Now  Stem-Wind  and  Stem-Set 

We  announce  the  production  of  the  Dollar  Watch  in  regular 
Stem-wind  and  stem-set  model    for    100C.     This  improvement, 
applied  to  the  lowest  priced  watch  of  worthy  quality.is  one  of 
the  achievements  in  all  the  annals  of  watchmaking. 

At  the  expense  cf  watch-quality,  "  features  "  are  easy, 
but  with  Ingersoll  standard  they   mean  something. 

By  14  years  of  faithful  time-keeping  Inerersoll  watches  have 
grown  to  a  daily  sales  of  more  than  8000— several  times  the  largest 
in  the   world.     \\  ithout  the  tremendous  output,  the  invaluable 
patents,  the  factory  equipment  and  experience  a  watch  like  the 
Ingersoll  would  not  be  possible.     No  other  at  five  times  its  price 
approaches  it  in  practical  utility. 

Sold  by  dealers  everywhere  or  postpaid  for  $1.00 
Demand  a  watch  with  the  name  LYGERSOLL  on  the  dial. 


Ingersoll  Chains  have  more  gold  than  any  $2.00  chain. 
12  patterns.    Circular  free.    Sold  everywhere  or  postpaid  for  $l.CO 


ROBT.  H.  INGERSOLL  &  BRO.,   72  Jewelers  Court,  New  York 
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Merchandise  From  Sheriffs'  and  Receivers'  Sales 


Including'  Material  From  the 

$50,000,000  St  Louis  World's  Fair 

RECEIVERS'  AND  ASSIGNEES*  SALES, 
where  we  obtain  large  stocks  of  brand  new  mer- 
chandise. This  page  of  tempting  offerings  is  an 
accurate  index  to  thousands  of  inducements  that 
remain  unpublished,  and  the  price  is  lower  than 
you  ever  paid  for  such  exceptional  qualities. 
Space  does  not  permit  mentioning  a  thousandth 
part  of  these  wonderful  values,  but  we  have  se- 
lected some  of  those  representative  of  the  remark- 
able character  of  our  stock.  Through  the  eptinr 
display,  however,  the  richness  of  qualities  is  i-e 
variable.  It  is  the  greatest  aggregation  of  bargains 
ever  placed  before  the  American  public.  It  has 
stirred  the  cuuntry  from  one  end  to  the  other. 
We  guarantee  every  statement 


The  Chicago  House  Wrecking  Co.  occupies  a  very 
important  position  in  the  mercantile  world.  Our 
methods  are  not  only  a  revelation  but  a  revolu- 
tion. We  are  the  only  concern  on  earth  that 
makes  a  business  of  purchasing  entire  exposi- 
tions and  other  large  institutions.  _  We  are  now 
engaged  in  removing  and  placing  upon  the 
market  the  millions  of  dollars  worth  of  material 
from  the  St.  Louis  World's  Fair.  _  Therefore  we 
are  in  a  position  to  furnish  material  for  the  con- 
struction of  public  buildings,  private  residences, 
factories  or  hotels.  We  can  supply  all  kinds  of 
machinery,  mill  supplies,  electrical  apparatus, 
plumbing  material,  etc.,  etc.,  at  prices  that  will 
strongly  appeal  to  the  economi- 
cal buyer.  In  addition  to  pur- 
chasing expositions  we  are  con- 
stantly buying  at  SHERIFFS', 


Electrical  Material 

A  million  dollars  worth  of  high-grade  apparatus 
of  every  kind  for  sale.  Rubber  covered  Copper 
Wire,  sizes  No.  14  to  500.000  C.  M.  Waterproof 
and  Slow  Burning- Wire,  sizes  No.  14  to  650,000  C 
M.  Lead  Covered  Cable,  all  sizes  from  No.  14  to 
500  000  CM.  Lamp  Cord.  200,000  new  and  used 
Incandescent  Lamps,  ranging  from  5  to  13  cts. 
100,000— No.  9171  Receptacles— at  3  cents  each. 
Tubes,  Cleats  and  all  other  kinds  of  electrical 
apparatus.  50  Electric  Motors  from  1  to  40  H. 
P.  25  Generators  from  5  to  200  K.  W.  Tele- 
phones, Telephone  Wire,  Brackets,  etc. 


Wire  of  All  Kinds 

B.  B.  Telephone  Wire, 
J2.75  per  100  lbs.;  Barb 
Wire.  $2.00  per  100  lbs.; 
Poultry  Netting,  An- 
nealed Wire,  all  at  very 
low  bargain  prices. 
Write  ior  complete  list 
and  low  prices. 


Pipe,  AH  Kinds  and  Sizes 
Jl 

1  inch,  with  couplings,  per  foot 

1%  inch,  wilh  couplings,  per  foot 04% 

3K  inch  casings,  with  couplings,  per  foot    .10 
4  inch  casings,  with  couplings,  per  foot..     .14 

This  is  first-class  piping  for  water,  gas,  oil, 
etc.,  and  in  excellent  condition. 

Office  Furniture 

From  the  St.  Louis  World' 
an  enormous  stock  of  Orfic 
have  the  types  of  all 
that  is  comfortable, 
beautiful  and  lasting 
in  artistic  and  fashion- 
able designs.  The 
frames  are  marked  by 
grace  and  shapelir.ess 
of  form,  combined 
with  the  utmost  sol- 
idity of  construction. 
This  splendid  stock  consists  of  300  beautiful, 
solid  oak,  roll  top  office  desks,  exactly  like  illus- 
tration. Are  54  in.  long,  50  in.  high,  and  30  in. 
deep.  Securely  packed  for  delivery,  each,  $16.00. 

Saddle  seat,  tilting  back,  swivel  office  chair, 
quarter  oak.  golden  finish $2.75 

Drop  Top  Typewriter  Desks  at $13.50 


Modern  Plumbing'  Material 

A  20  to  50  per 

cent   saving    on 

anything  in   this 

line.   Some  sain. 

pies  of  our  prices 

Handsome  com. 
plete   brand   new    Bath    Room    Outfits, 
at $25.00  to  $150.00 

Cast  Iron  Enamel  Bath  Tubs,  at  $12.00  to  $45.00 


Lumber 

100  million  feet  well  seasoned  Lumber  from 
the  St.  Louis  World's  Fair.  The  very  best 
grades  of  lumber  were  used  in  the  construction 
of  these  magnificent  buildings. 

Send  us  your  Lumber  bill  for 
our  estimate 

Save  30  to  50  per  cent  if  you  buy  at  once. 

We  are  offering  this  lumber  for  sale  at  prices 
far  below  the  original  cost.  You  should  take 
advantage  of  this  rare  opportunity  at  once,  as 
prices  on  lumber  are  advancing.  Quick  delivery 
to  those  who  purchase  now.  Full  description, 
information  and  prices  in  special  World's  Fair 
Catalogue. 

Factory  Enclosures 

1,000,000  square  feet  of  %-inch  ribbed  factory 
glass  set  in  sash,  and  ranging  in  sizes  from  2  ft. 
x  2  ft.  8  in.  to  8  ft.  x  18  ft. ,  practically  any  size 
you  may  require.  Here  is  an  opportunity  to 
enclose  your  factory  at  very  low  cost.  We  are 
-  quoting  this  material  in  large  lots  at  7%  cents 
per  square  foot.  We  can  load  it  in  car  lots  from 
either  our  Chicago  or  St.  Louis  headquarters. 

Roofing'  Glass 

250,000  square  feet  of  Va,  and  %-inch  thick 
ribbed  Roofing  Glass,  18  inches  wide,  lengths  up 
to  10  feet. 

Special  low  prices  in  carload  lots. 


— money  refunded  to  any  one 
not  satisfied  with  their  pur- 
chases. 


All  Kinds  of  Machinery 

Before  you'purchase  any  machinery  it  will  pay 
you  to  get  our  list.  We  can  fit  out  the  factory 
or  business  plant  with  all  proper  machinery, 
electrical  apparatus,  engines,  boilers,  etc.,  even 
to  the  minutest  screw  or  bolt.  Air  compressors, 
pumps,  heaters,  planers,  lathes,  wood  working 
machinery,  laundry  machinery  and  refrigerating 
machines.  And  most  attractive  offer  of  all,  you 
would  save  the  profit  and  rake-off  of  a  half-dozen 
or  more  middle-men. 

Paints 

The  Premier  Brand  of  Paints 
is  the  heaviest  and  most  sub- 
stantial made,  ground  in  pure 
linseed  oil  and  sold  on  a  three 
year  guarantee.  We  bought  it 
at  SHERIFF'S  SALE  and 
the  price  we  are  offering  can't 
be  beat.  This  paint  will  keep 
its  brilliancy  longer  than  any 
other  brand  on  the  market. 
We  have  it  in  every  shade. 
Order  now  while  the  sale  lasts. 


Color  Card  Free. 


Hardware,  Tools,  Nails,  etc. 

Wire  Nails per  100  lbs,  $1.50 

Manila  Rope per  lb.,      .08 

JackScrews  at °° 

Tubular  Steel  Fence  Posts  at -30 

All  kinds  of  hardware  and  innumerable  other 
articles  of  this  nature.. 

Belting'  and  Fire  Hose 

We  carry  an  enormous  stock  of  Leather,  Rub- 
ber  and  Canvas  Belting,  which  we  can  supply  in 
any  grade  desired.  50.000  feet  of  double  jack- 
eted, cotton,  rubber  lined  Fire  Hose  from  the 
World's  Fair.    Most  of  it  has  never  seen  service. 

Steel  Roofing" 

1.75  per  100  square  feet. 

Painted  both  sides,  dur- 
able, economical,  for  houses, 
sheds,  barns,  etc.  This  is 
our  No.  15  grade,  sheets  2  ft. 
x  2  ft.  Price  is  for  flat.  Cor- 
rugated  or  "V"  crimped  costs 
$1.85.  Sheets  6  and  8  feet 
long,  cost  25c  per  square  ad- 
ditional. We  prepay  freight 
in  full  to  all  points  east  of 
Colorado,  except  Oklahoma, 
Texas  and  Indian  Territory.  We  have  other 
grades.    Ask  for  our  special  Roofing  Circulars. 


ASK  FOR  OUR  SPECIAL  CATALOGUE  No.  586. 

It  lists  all  the  various  articles  we  have  for  sale.  Kindly  fill  in  the  coupon 
in  the  lower  left  hand  corner.  Cross  the  items  in  the  advertisement  that 
Interest  you  most,  and  we  will  send  you  full  descriptions  and  mail  you  our 
360  page  catalogue. 

Chicago    House  Wrecking    Company 

35th  and  Iron  Streets,  Chicago 


SFND   US  SPECIAL    EXPOSITION   CATALOGUE  AS  ADVER- 
TISED IN  THE  TECHNICAL  WORLD. 


Mention  Technical  World  Magazine 
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YOU  CAN  MAKE  A  FORTUNE 

ftMlflrH  oy/F-r-C  APITA K 


- 


IN     THE     REAL     ESTATE     BUSINESS 

The  phenomenal  growth  of  the  Real  Estate  Business  offers  exceptional  opportunities  to 

ambitious  men  who  are  anxious  to  secure  a  good  yearly  income.     A  few  months  study  of  our 

course  of  Correspondence  Instruction  thoroughly  teaches  you  every  phase  of  this  lucrative  and 

dignified  profession,  without  interfering  with  your  present  employment;  shows  you  how  to  make 

loney  without  capital,  and  to  establish  a  profitable  business  of  your  own.     This  year  will  be  the 

greatest  in  the  history  of  real  estate.     Large  fortunes  have  been  made,  and  are  still  to  be  made,  in 

this  field.     Others  have  succeeded,  and  you  can  if  you  will. 

Our  subscribers  write:     "The  best  investment  I  ever  made."    "Worth  ten  tunes  its  cost." 
Write  today  tor  our  free  booklet  "O"  and  testimonials. 
UNITED  STATES  REAL  ESTATE  CORRESPONDENCE  INSTITUTE  200  Broadway,  New  York,  N.  Y. 


COPLEY 


$350 


BEST  OF  EUROPE 
UNIVERSITY 

T  n  TT  "D  Q       LEADERS 

1   UUKO  INCLUSIVE  PRICE 


Inexpensive  but  not  mean;  Brief 
but  not  hurried ;  Scholarly  but  not 
technical.    Sail  as  late  as  June  30 

Write  for  Copley  Announcement 

BUREAU    OF    UNIVERSITY    TRAVEL 

209    CLARENDON    STREET,     BOSTON 


Tufts  College 


DEPARTMENT    OF 

ENGINEERING 

Civil,  Mechanical,  Electrical 
and  Chemical  Engineering 

New  Laboratories  and  Excellent  Equipment.  Beautiful  site 
within  four  miles  of  Boston.  Preparatory  Department  for 
students  who  have  had  engineering  practice,  but  insufficient 
preparation  for  college  work. 

For  information  concerning  courses  and  positions  of  grad- 
uates, address 

H.  G.  CHASE,  Secretary, 

Tufts  College  P.  O.,  Mass. 

The  University  of  Rochester 

A  College  of  Liberal  Arts 

Scientific  Course  for  Technical 
Students 

Sis  years  required  for  combined  College  and 
Engineering  degrees  in  co-operation  with  The 
Massachusetts  Institute  of  Technology  and 
Sibley  College  at  Cornell.  New  laboratories, 
thoroughly  modern  equipment.  Special  circu- 
lar and  catalogue  sent  on  application.    Address 


F.  L. 


LAMSON,  Registrar 
Rochester,  N.  Y. 


ad 


FOR    SALE 


A  four  volume  set  of  Engineering  Books,  in  excellent  con- 
dition. Price,  $4.50.  Original  cost,  $18.00.  Address,  J.  M.  H., 
care  Technical  World  Magazine. 


Demand  for  Electricians 

GREATER  THAN  SUPPLY 
Learn  Electricity  at  home  with 
improved  apparatus.  Own 
your  own  laboratory.  We  offer 
a  complete  electrical  labora- 
tory with  illustrated  manual 
of  instructions  at  a  price  with- 
'i  in  the  means  of  all.  Write  tor 
our  proposition  and  a  copy  oi 
- — -°    the  Manual. 

£:  COLUMBIA  SCHOOL  SUPPLY  CO. 
Indianapolis,  Ind.       


STUDY  largest  Law  School  In 
t  a  tit  Correspondence  Instruction 
L  A W  -  in  the  World  EMlh3edi 

Prepares  for  the  bar  of  any  stato.  Improved 
method  of  instruction,  combining  the  Texi-Book, 
Lecture  and  Case  Book  methods.  Approved  by 
the  bench  nnd  bar.  Three  Courses.  Collere, 
Post-Graduate  and  Business  Law.  Uniform  rate 
of  tuition.  Write  today  for  Catalogue. 
Chicago  Correspondence  School  of  Law 
Reaper  Biock,  Chicago 

"How  to  Remember" 

Sent  Free  to  Eeaders  ot  this  f  ublicaMOO< 


MY  B00K> 


&i 


Stop  Forgetting 


THE 

KEY  TO'' 
SUCCESS^ 


Yoti  are  no  greater  intellectually  than 

'  your  memory.  Mv  course  is  simple,  iuexpensive. 
es  business  capacity,  social  standing;  gives  an 
alert,  ready  memory  for  names,  faces,  business  details.  Develops  will, 
conversation,  speaking,  etc.  Mv  Booklet,  "How  to  Remember,"  sent  free. 
DICKSON  SCHOOL  OF  MEMORY,         700  Kimball  Hall,  CHICAGO 


Rensselaer     ^ 


Polytechnic^ 


Institute, 

r%        Troy,  N.Y. 

t/vnl  »t  amina  t  ions  provided  for.  Send  for  a  Catalogue- 


*? 


i — MECHANICAL  DRAFTSMEN — , 

Young  men  desiring  to  fit  themselves  for  better  paying 
positions  should  fill  out  and  send  this  advertisement  to 
us  to-day  and  receive  our  200-page  handbook  (FkEE) 
describing  our  Mechanical  Drawing  course  and  over  60 
others,  including  Electrical,  Mechanical,  Steam  and 
Civil  Engineering,  Heating,  Ventilation  and  Plumbing, 
Architecture,  Structural  Drafting,  Telephony,  Teleg- 
raphy, Textiles,  etc. 

AMERICAN   SCHOOL  OF   CORRESPONDENCE 
CHICAGO,   ILL. 


Address  

City  and  State 
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THE  TECHNICAL  WORLD  MAGAZINE  is  a  monthly  magazine,  published  the  fifteenth 
of  each  month,  preceding  date,  devoted  to  the  problems  of  the  technical  and  industrial  world,  and  a 
treatment  of  all  matters  of  interest  in  Applied  Science. 

PRICE  :    The  subscription  price  is  $1.00  per  year,  payable  in  advance;  single  copies,  10  cents. 

HOW  TO  REMIT  :  Subscriptions  should  be  sent  by  draft  on  Chicago,  express  order,  or  Post- 
Office  money  order. 

THE  EDITORS  invite  the  submission  of  photographs  and  articles  on  subjects  of  modern  en- 
gineering, scientific,  and  popular  interest.  All  contributions  will  be  carefully  considered,  and  prompt 
decision  rendered.  Payment  will  be  made  on  acceptance.  Unaccepted  material  will  be  returned  if 
accompanied  with  stamps  forlreturn  postage. 
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Entered  at  the  Post-Office,  Chicago,  111.,  as  second-class  mail  matter 


THE   TECHNICAL   WORLD  MAGAZINE 


$|.00 


FOR  A  COMPLETE 
ART  EDUCATION 


These  are  the  proper  proportions    „ ,    ^^_   •,. 

of  a  face.     Lid  you  realm'  it  1     Send    for  it. 


The  offer  already  accepted  by 
30,000  delighted  people.  Just  take 
a  minute  to  read  what  we  offer 
at  ihis  unheard  of  price  and  then 


Splendidly  illustrated.  Trmr 
Hope  Provost,  contributor  to  le; 
correspondence  art  instruction. 


•■uirli,  practical,  complete.    By  Chas. 
ding  publications  and  originator  of 


CONTENTS. 
TECHNIC— Working  with  pen,  brush  (oil  and  water  color),  pastel, 
grease  and  conte  crayon,  lead  peni.il,  carbon  pencil,  scratch  paper, 
chalk  plate,  Ben  Day  machine,  silver  print  work.  Also  the  various 
effects  used  by  pen  artists,  including  quick  and  slow  lines,  English 
and  American  styles  of  treating  zig-zag  lines,  hooked  lines,  quick 
lines,  double  cross  hatching,  stippling,  spatter  work,  etc.  W  ash 
drawings.  Distemper  Drawings.  Tracing  and  copying  photo- 
graphs.  What  materials  to  use,  including  papers,  canvases,  and 
Bristol  boar  Is.  Tools  and  how  to  handle  them.  Drawing  from 
nature  including  landscape,  flowers,  animals,  figures,  portraits, 
etc.  Drawing  from  memory,  with  table  showing  comparative 
measurements  of  different  parts  of  the  human  body— head,  hands, 
feet,  legs,  arms,  etc.  COLOR — primary  and  secondary  colors,  etc.. 
explained.  How  to  mix  diiicrent  shades,  etc.  ARTISTIC  Ana  1  OMY 
—  The  bones  and  muscles  as  applied  to  pictorial  work.  LETTER- 
ING—Copying  and  originating.  Roman,  block,  old  English,  and 
•  les  shown.  Elementary,  historic,  and  geometric  ornament. 
Conventionalization  of  flowers,  ornamental  composition,  pictorial 
composition  (including  form  and  color  arrangement  and  balance), 
fashion  work,  caricaturing,  cartooning.  FACIAL  EXPRESSION— 
Sorrow,  joy,  anger,  fear,  contempt,  laughter.  Aerial  and  linear  per- 
si  e  tive.  Business  Details— How  to  sell  pictures,  how  to  get  a 
position  as  an  artist,  prices  and  salaries  paid,  lists  of  names  of  pub- 
lishers and  ethers  who  buy  work,  how  to  pack  pictures  to  send  by 
mail  or  express,  etc.  Explanations  of  various  engraving  and  repro- 
ductive processes. 

"  How  to  1  llustrate  "  sent  prepaid  to  any  address  in  the  world"  for 
$1.00.     (Limp  Covers.) 

A  more  handsomely  bound  edition  in  cloth  covers,  fi.50  prepaid. 

Remit  to-day,  as  this  offer  may  be  withdrawn  at  any  time,  or 
send  2C  stamp  for  booklet, 

BROWN  PUBLISHING  CO. 

710  Flatiron  Building.  New  York 


■FREE 

A    SAMPLE    COPY    OF 

WOOD 

CRAFT 


C.  The  best  woodworking  journal 
published.  Send  for  one  and 
ask  for  our  terms  to  subscription 
agents. 


WOOD    CRAFT 

500     Caxton     Building 
CLEVELAND.     .     .     •     OHIO 


I  WILL  MAKE  YOU 

HtfA  Prosperous 
/Business  Man 

If  you  are  honest  and  ambitious  write  me  today, 
no  matter  where  you  live  or  what  your  occupation, 
will  teach  you  the  REAL  ESTATE,  GENERAL  BROKER. 
AGE  AND  INSURANCE  BUSINESS  thoroughly  by 
mail;  no  business,  trade  or  profession  in  the 
world  today  offers  better  opportunities  to 
progressive  men  without  capital:   practical 
co-operation    has    opened   the    dor  rs 
everywhere   to   profits  never    before 
dreamed  of.  I  will  appoint  you  SPEi  I  U, 
REPRESENTATIVE  of   the   largest  and 
strongest    co-operative  Realty   Com- 
pany in  the  world;  furnish  you  large, 
weekly  list  of  choice  salable  properties 
and  investments;  help  you  secure  cus- 
tomers; afford  you  the  constant  advice 
and  co-operation  of  our  powerful  or- 
ganization with  over  1,500  assistants. 
I  have  had  lifelong  successful  exper- 
ience and  have  helped  hundreds  of  in- 
experienced  men   to   immediate   and 
permanent  success  and  I  will  help  you. 

This  is  an  unusual  oppor- 
tunity for  men  without  capi- 
tal to  become  independent 
for  life. 

Cut  out  this  ad  and  send  for  my  free 
booklet,  proof  of  my  statements  and  full 
particulars.    Address  nearest  office. 

EDWIN  R.MARDEN.Pres't 

Nat'l  Co-Operative  Realty  Co. 
1431  ATHENAEUM  BLDG.,  CHICAGO 
1431  EVANS  BLDG..  WASHINGTON.  D.  C. 


THE  GROWING  SOUTH 


NO  OTHER  section  is  forging  ahead  so  fast  as  the 
Southeastern  States,  in  agriculture,  horticulture, 
factory    building    and    general  progress.     The 
last  year's  record  along  the 

SOUTHERN    RAILWAY 

AND 

MOBILE  &  OHIO  RAILROAD 

of  investments  in  factories  and  improvements  was 
over  $100,000,000;  for  three  years,  $2o0,0u0,000. 
Splendid  Opportunities  exist  in  Alabama,  Georgia, 
Kentucky,  Mississippi,  North  Carolina,  South  Carolina, 
Tennessee  and  Virginia;  and  in  Southern  Illinois  and 
Southern  Indiana,  for  investments  of  all  kinds;  in  tim- 
ber, mineral  and  other  lands.  Factory  Locations. — 
Where  all  conditions  are  favorable  for  making  and 
marketing  iron  and  steel  and  their  products,  all  kinds 
of  wood  using  articles  and  nearly  every  other  line 
of  industry.  <J  Publications  and  special  information 
furnished.  Our  department  is  a  Bureau  of  Free 
Information  for  all  seeking  locations  or  investments. 


M.  V.  RICHARDS,     : :    Land  and  Industrial  Agent 

Southern  Railway  and  Mobile  &  Ohio  Railroad 

Washington,  D.  C. 

Chas.  S.  Chase,  Agent. 

722  Chemical  Building,    ::     ::    St.  Louis,  Mo. 
M.  A.  Hays,  Agent. 

225  Dearborn  Street,        ::     ::       Chicago,  III. 
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ADVERTISEMENTS 


ILL  ABOUT 

Automobiles 


This  volume  contains  most  helpful  in- 
formation for  owners, operators,  repairmen, 
on  the  successful  care,  running  and  con- 
strut  tion  of  the  various  forms  of  motor 
vehicles  and  accessories;  with  a  complete 
treatise  on  gasolene  and  steam  engines  and 
electric  motors,  fuKy  illustrated  ;  ready 
reference  index,  making  an  UD-to-date  edu- 
cator. Highly  endorsed.  Published  at  $2, 
postpaid.  Money  refunded  i  f  not  satisfac- 
tory.     Send  for   specimen  pages  free, 

THEO.   AUDEL  &  CO.    <j>/^ 

63  Fifth  Avenue  / 

New  York  City        L* 


The  greatest  technical 
journal  in  the  world 

ELECTRICAL 
WORLD 


It  covers  the  entire 
electrical    field 

Published  weekly.     $3  per  year 

We  can  supply  you  with  any  engineering 
book  published.     C.  Ask  for  catalogues. 


ELECTRICAL    WORLD 

No.  114  Liberty  Street,      ::      NEW  YORK 


f**      11  If  you  desire  to  fit  yourself  for  en- 

B  ..Oil ftP* ft  trance  to  resident  engineering  col- 
^■^  O  leges  fill  out  and  send  this  advertise- 

¥^  .  ment   to  us   to-day    and 

r  fPTlfllfflTfirV  receive  our  200  page 
L  IC|jaiaiUIJT  handbook  (FREE)  de- 
f*  scribing  our  College  Preparatory  and 

\_,OUlTS6  over  60  other  engineering  courses. 
^^  *,v'    This  course  offers  an  excellent  oppor- 

tunity for  ambitious  students  to  prepare  for  college  with- 
out leaving  home  or  losing  a  day's  work.    Write  NOW. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE 
CHICAGO,  ILL. 

Name 

Address 

CU,  and  SOU, T.-JKwi 


CHEMICAL  TECHNOLOCY 
AND  GENERAL  CHEMISTRY 


CATALOGUE 
OF 


PUBLISHED   AUGUST    15,  1905 


J8®=  Our  Complete  Classified  Catalogue  of  Books  on  Chemical 
Technology  and  General  Chemistry  arranged  under  the 
following  heads:  Acids,  Alkalies,  and  Salts;  Beverages, 
Brewing,  Cider,  Distillation,  Fermentation,  Liquors,  Pre- 
serving, Vinegar,  Wine;  Brick,  Ceramics,  Glass,  Porcelain, 
Pottery;  Cement  and  Concrete;  India  Rubber  Guttapercha, 
Glue,  Ink;  Leather  Manufacture;  Oils,  Fats,  Waxes,  Paints 
and  Varnishes;  Paper  Manufactuie,  Fibres;  Perfumery; 
Soap  and  Candles;  Sugar,  Starch;  Flour,  Baking,  Biead, 
Confectionery;  General  Reference  and  Receipt  Books.  General 
Chemistry  Chemical  Arithmetic,  Calculation,  Tables,  etc.; 
Chemical  Analysis;  Inorganic  Chemistry;  Organic 
Chemistry;  Electro-Chemistry;  Addenda;  sent  free  to  any- 
one in  any  part  of  the  world  who  will  send  his  address. 

HENRY  CAREY   BAIRD   <&  CO. 

Industrial  Publishers,  Booksellers  and  Importers, 
810  Walnut  St.     ::     Philadelphia,  Pa..  U.  S.  A. 


BEFORE  YOU  INVEST 

A  dollar  in  anything  get  my  book  How  to  judge  Investments." 
It  tells  you  all  about  everything  you  should  know  before  making 
any  kind  of  an  investment,  either  for  a  large  or  small  amount. 
This  book  gives  the  soundest  advice  and  may  save  you  many 
dollars.  Send  two-cent  stamp  for  a  copy.  Do  it  now. 
USend  your  name  and  address  and  get  the  Investors'  Review  for 

3  MONTHS   FREE 

IT  This  will  keep  you   reliably  posted   on  various   kinds  of 

investments.     Address 

Editor  Investors'  Review,  1580  Gaff  Bldg'.,  Chicago,  111. 


THIS  BOOK 

r 
contains  more  matter  on 
this  subject  than  any- 
thing ever  printed.  Dia- 
I  grams  and  tables  very 
1  complete.  Over  80  pages 
and  1G5  tables  and  illus- 
trations of  articles  used 
in  pipe  work. 

Fine  for  DRAFTSMEN 
and      ARCHITECTS. 

Sent  post  paid. 

1  Bound  in  Flexible  Cloth,    50c. 
Bound  in  Leatherette,  -  75c. 

If  you  are  interested  in  drafting  send  25  cts.  for 
i  months'  trial  to  BROWNINu'S  INDUSTR IAL 
MAGAZINE  which  has  data  sheets  with  it 
each  month.  Data  Sheet  Binders,  25c. 

The  BROWNING'S  INDUSTRIAL  a-  f~ 
MAGAZINE  for  one  yeai  and  the    «P|#|(J 

cloth   bound  book   above   sent  for 


Second  Edition  of  a  booklet  on  LETTERING 
sent  post  paid  for  25c.   Circulars  of  books  FREE 

U/>e  BROWNING  PRESS 

COLLINWOOD,     OHIO 
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SPECIAL  WATCH  OFFER 

VOID    AFTER    JUNE    30th,    1906 

FOR     2     SUBSCRIPTIONS 

we  will  send  FREE  OF  COST  in  accordance  with  the  con- 
ditions given  below,  a  "Defiance"  Watch-  fully  warranted 
for  one  year. 


The  "  Defiance "  is  made  by  the  Connecticut  Watch 
Company.  It  is  an  excellent  timekeeper — stem-wind,  stem- 
set — n'  kel  case.  We  recommend  it  particularly  to  ath- 
letes and  those  whose  occupation  requires  a  watch  with 
"wear  and  tear"  qualities. 

CONDITIONS 

1.  Subscriptions  must  be  new  subscriptions.  A  New 
subscription  is  one  which  actually  increases  our  subscription 
list.  A  new  subscriber,  therefore,  is  one  who  has  not  regularly 
received  THE  TECHNICAL  WORLD  MAGAZINE  in 
the  past. 

2.  Subscriptions  must  be  received  by  us  between  May 
15  and  June  30,  1906. 

THE  TECHNICAL  WORLD  MAGAZINE 

CHICAGO,  U.  S.  A. 
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ADVERTISEMENTS 


our^rmteti 
iWatter 


DOES  IT  SATISFY  YOU? 
DOES  IT  ADEQUATELY 
REPRESENT  YOU?  DOES 
IT  CARRY  THE  IDEA 
OF  QUALITY  THAT 
YOU  DESIRE  TO  BE 
MEASURED    UP    BY? 


TRY    THE    PRINTING    PRODUCED    BY 

W.  P.  Dunn  Company 

Printers  of 
"THE  TECHNICAL  WORLD  MAGAZINE" 


EQUIPMENT  THE  BEST! 
IDEAS  MODERN! 
PRODUCT   FIRST-CLASS! 

IT  WILL  CERTAINLY  PAY 
YOU  TO  INVESTIGATE  IF 
YOU  WANT  THE  BEST 
FOR  YOUR  MONEY. 
CORRESPONDENCE  AND 
REQUESTS  ASKED  FOR 
AND  PROMPTLY  RE- 
SPONDED   TO     ::     ::     :: 


W.  P.  DUNN  COMPANY 

167  Adams  Street,  Chicago,  Illinois 


The  FIVE  ORDERS 
of  ARCHITECTURE 


*-p*   HE    newest   and   most 
*    i    comprehensive    treatise 
'^Mm  on  the  Greek  and  Roman 
orders  published.    Inval- 
uable to  architects,  draftsmen,  art 
students  and  every  lover  of  art. 


<13vlPLE*OF<3DRir<Fv- 


i —    ix  I3/*' —  J 

vi 

- —  »».% —  J 

-7 

- 

ft* 

*> 

1 

1 

d.400  pages  of  text,  bound  in  *4    Mo- 
rocco, and  a 
PORTFOLIO     OF    58    PLATES 

11x15  inches  in  size,  printed  on  heavy 
plate  paper. 

^  Both  books  sent  FREE  on  five  days' 
approval,  express  prepaid.  If  satisfactory, 
send  $2.  o  down  and  $2.00  per  month 
for  five  months,  otherwise  notify  us  and 
we  will  transfer  the  books  free.  Cash  with 
order,  $1 1.00. 

Q  Among  the  authorities  engaged  in  the 
preparation  of  the  work  are 

F.  A.  BOURNE,  Architect,  Boston 

FRANK  CHOUTEAU  BROWN,  Architect,  Boston 

H.  V.  von  HOLST,   Architect,  Chicago 

J.  R.  COOLIDGE,  JR.,  Architect,  Boston 

AMERICAN  SCHOOL  OF  CORRE- 
SPONDENCE     ::      CHICAGO,  ILL. 
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WANTE 


C.  Let  us  know  what  you  want  to  buy.  If  you  are  in  the 
market  for  any  machinery,  metal  working,  wood  working, 
electrical,  power  equipment  or  supplies,  fill  out  the  blank 
below,  or  write  us  stating  specifically  what  you  want  and 
we  will  publish  your  requirements  free  of  charge  in  the 
MODERN  MACHINERY  DAILY  NEWS.  Write  at 
once  and  remember  all  that  it  costs  you  is  a  postage  stamp 
and  the  time  it  takes  to  write.  Be  sure  to  give  sizes, 
specifications  and  full  particulars  when  possible  regarding 
your  needs. 


MODERN  MACHINERY  DAILY  NEWS, 

1308  Security  Building, 

Chicago.  Date, 

I  am 
GENTLEMEN, —     or         in  the  market  for    and  would  be  pleased  to  receive  quota- 
We  are 
ticns  from  reliable  manufacturers  on  the  following  : 


Yours  truly, 

..... 

C\  IT    OI  ITT    and    mail    the    above    to    MOD£RN    MACHINERY     DAILY 

^^   *     V-fL/   1       NEWS,  which  publishes  your  requirements  FREE  OF  CHARGE. 

1308  Security  Building,   Chicago. 
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Practical  Electricity 

THE  BOOK  OF  MERIT 

Its  arrangements;  its  questions  and  answers;  its  dictionary;  makes  the  study  of  the  subject  a  pleasure 


There  are  XX  chap- 
ters or  subjects  carry- 
ing you  from  the  funda- 
mental principles  of 
electricity  on  through 
the  various  branches  to 
a  point  where  the  care- 
ful student  compre- 
hends the  complete  de- 
signing, care  and  opera- 
tion of  a  dynamo  or  a 
motor.  Each  subjectis 
carefully  written  and  to 
the  point.  After  a  stu- 
dent studies  a  subject, 
he  is  questioned  on  that 
subject  in  such  a  man- 
ner as  to  bring  clearly 
to  his  mind  the  points 
he  needs  to  know  re- 
garding same,  A  DIC- 
TIONARY in  back  of 
book  will  enable  him  to 
learn  the  meaning  of 
any  electrical  word, 
term  or  phrase  used  in 
this  book  as  well  as 
hundreds  of  others  in 
common  use.  All  re- 
quired tables  necessary 
in  the  study  are  in  it. 


PRACTICAL 

puoL;c,HED  BY 


Price    $2.00 
per  copy 

This  book  will  help 
you  in  the  study  of  elec- 
tricity as  no  other  book 
ever  has. 

The  offer  we  make  of 
refunding  money  if 
book  is  not  satisfactory 
upon  examination  is  AN 
UNUSUAL  ONE  in 
connection  with  the  sale 
of  a  book.  But  we  have 
no  fear  of  its  return. 
Your  decision  will  be 
what  thousands  of 
others'  have  been. 
Money  would  not  buy  it 
if  it  could  not  be  dupli- 
cated. We  could  print 
testimonials  by  the 
hundreds.  It  is  the 
best  to  order  and  be 
your  own  judge  of  its 
merits. 

We  are  now  selling 
the  fourth  edition.  No 
other  electrical  book 
has  ever  had  so  great 
a  circulation. 


Read  What  Our  Engineering  Department 
=  HAS  TO  0FFER  = 


AGENTS 

We  Manufacture 

Dynamos    and   Motors   like 
cut  from  8  to  150  lights 
and  v,  to  10  H.  P. 


Write  for  our  catalogue  and  pro- 
position in  reference  to  how  to 
sell,  and  commission  we  pay. 

Our  proposition  is  an  ideal  one 
for  any  man  who  is  connected  with 
a  power  plant  or  central  station: 
the  people  to  whom  you  furnish 
power  will,  in  most  cases,  favor 
you  if  you  but  tell  them  you  are 
agent  for  a  good  machine. 


Cleveland 
Armature  WorKs 

Cleveland,  0. 


DESIGNING 

We  will  design  and  furnish  Wind- 
ing Specifications  for  anything 
electrical. 

If  you  desire  to  manufacture  a 
line  of  Dynamos  or  Motors,  we 
will  sell  you  working  Blue  Prints 
and  Winding  Specifications  for 
making  machines  like  cut.  One 
frame  does  for  8  Machines,  2  Dy- 
namos and  6  Motors,  this  we  call 
a  set.  We  will  sell  you  Blue  Prints 
and  Winding  Specifications  for  a 
set  for  $50.00,  thus  enabling  you  to 
manufacture  your  own  machines. 
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Across  Lake  Erse 


BETWEEN 


TWILIGHT    AND     DAWN 


The  D.  &  B.  Line  Steamers  leave  Detroit  weekdays 
at  5:00  p.  m.,  Sundays  at  4:00  p.  m.  (central  time)  and 
from  Buffalo  daily  at  5:30  p.  m.  (eastern  time)  reach- 
ing their  destination  the  next  morning.  Direct  con- 
nections with  early  morning  trains.  Superior  service 
and  lowest  rates  between  eastern  and  western  states. 

Rail  Tickets  Available  on  Steamers 

All  classes  of  tickets  sold  reading  via  Michigan 
Central,  Wabash  and  Grand  Trunk  railways  be- 
tween Detroit  and  Buffalo  in  either  direction  will  be 
accepted  for  transportation  on  D.  &  B.  Line 
Steamers. 

Send  two  cent  stamp  for  illustrated  pamphlet. 
Address,  A.  A.  Schantz,  G.  S.  &  P.  T.  M.,  Detroit,  Mich. 

DETROIT  &  Blf  f  AL0  STEAMBOAT  CO. 

ascgagagBaaaaaaggggaaec 


INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 


With  satisfactory  inducements, 
favorable  freight  rates,  good  labor 
conditions,  healthful  communities, 
on  the  lines  of 


THE  ILLINOIS  CENTRAL  RAILROAD 

AND    THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 


Fur    full    information    and    descriptive 
pamphlet,  address 

J.  C.  CLAIR., 

Industrial  Commissioner, 

1  Park  Row,         Chicago.  111. 


SAND-SAND-SAND 

EXCELLENT       LOCATION       FOR 

SAND-LIME    BRICK    PLANT 


C  Very  fine  deposit  of  sand  located  on  Seaboard 
Air  Line  Railway,  which  has  been  thoroughly 
tested  with  satisfactory  results.  The  supply  is 
inexhaustible,  and  the  demand  for  brick  in  the 
Birmingham  District  (in  which  district  is  the 
deposit)   is  not  supplied. 

C.  In  view  of  unusual  quantity  and  quality  of  this 
sind,  and  the  further  fact  that  lime  can  be 
delivered  at  the  pit  at  a  very  small  cost,  this  is  an 
exceeding'y  attractive  proposition  and  worthy  of 
investigation. 

C  Full    particulars    furnished     on     application. 
^/Jddreaj    {mentioning    this    publication) 

J.   W.    WHITE. 

General  Industrial  Agent. 


SEABOARD 

Air    Line    Railway 

PORTSMOUTH VIRGINIA 


Locations  for  Industries 


■    ON    

THE  ERIE,  THE  COMMERCIAL   RAILROAD 

Chicago    to   New    York 

^T  The  Erie  Railroad  System's  Industrial  De- 
^L,  partment  has  all  the  territory  traversed  by 
the  railroad  districted  in  relation  to  resources, 
markets  and  advantages  for  manufacturing,  and 
can  advise  with  manufacturers  in  relation  to  the 
most  suitable  locations. 

For     fu  11      information       address 

LUIS     JACKSON 

Industrial  Commissioner,   Erie  Railroad  Company 
21  Cortlandt  Street,      -       -       -       NEW  YORK 


i— CIVIL  ENGINEERING— i 

offers  a  career  full  of  splendid  opportunities.  If  you 
desire  to  fit  yourself  for  a  responsible  and  well-paid 
position,  fill  out  and  send  this  advertisement  to  us  to-day 
and  receive  our  200-page  handbook  (FREE)  describ- 
ing out  Civil  Engineering  course  and  over  60 
others.  This  is  your  opportunity.  Take  advantage  of 
it.     Write  NOW. 

American  School  of  Correspondence,  Chicago,  III. 


Address , 

City  and  State  . 
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<llf  your  life  is  well  ordered 
you  take  at  least  two  weeks 
vacation  every  year." 

•I  If  you  spend  your  vacation 
this  summer  in  Colorado,  you 
will  add  several  years  to  your 
life. 

<HAIso,  you  will  have  a  glori- 
ous time  there— all  do,  who  go. 

•H  This  summer  you  will  meet 
ots  of  pleasant  people  among 
Colorado's  numerous  resorts. 

<I  The  Elks  hold  their  annual  reunion 
in  Denver,  from  July  16  to  21— great 
times  for  sure! 

<i  Colorado  is  going  to  entertain 
royally. 

<IfThe  rates  via  Rock  Islands  Frisco 
Lines  will  be  reduced  more  thai\hal£ 
from  July  10  to  15,  inclusive.        \ 

•UThey    are    very    low    all    summer 
long,  but   the  Elks'  rate  will   be  the 
lowest  that  is  ever  made. 

f  And  the  trip,  if  you  go  the  right 
way,  is  very  enjoyable.  Take  Rock 
Island -Frisco  Lines  west  of  Chicago, 
St.  Louis,  Kansas  City,  Memphis  or 
Birmingham. 

c  Standard  and  tourist  sleeping  cars;  free  reclining 
chair   cars    and    dining    cars    serving    the    BEST 

MEALS  ON  WHEELS. 

Send  for  illustrated  booklet. 
"Under  the  Turquoise  Sky," 
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S\immer    Outings    in 

Yellowstone    Park 

"  The  finest  place  in  America  for  a  vacation  of  a  week,  a  month,  or  the  season  " 

Plan  your  summer  journey  now.  In  Yellowstone  Park  you  may  enjoy  the  finest  coaching  trip  in 
America,  the  majestic  scenery  of  the  Rockies;  the  study  of  wonderful  natural  phenomena;  a  glorious 
mountain  summer  climate;  a  view  of  the  magnificent  Grand  Canyon  —  these  are  a  few  things; 
others    are   described  in   ''Wonderland    1906,"    sent  for   sis   cents.      Or,   if  you   like,   for 

SIXTY    DOLLARS 

(From    Chicago    $75     Round    Trip) 

you  can  enjoy  a  round  trip  from  St.  Paul  and  Minneapolis  through  the  heart  of  the  Great  Northwest 
—across  two  mountain  ranges— to  Puget  Sound—"  Mediterranean  of  America"  and  see  Yellowstone 
Park  as  a  side  trip  en  route,  going  via  the 


Gardiner    Gateway   and  the   Northern    Pacific    Railway 

Summer    Excursion    Rates    June    1.— September    15.    Liberal    Stopovers 
For  full  information  write  C.  A.  MATTHEWS.  Gen.  Agt..  208  South  Clark  St..  Chicago.  111. 


MICHIGAN    SUMMER    RESORTS 

MICHIGAN    EASX   COAST   RESORTS 

PISHING  and  HUNTING  IN  MICHIGAN 

Booklets  illustrating  and  describing  the  summering  and  fishing  places  in  the  Lower 
Peninsula  of  Michigan.    Sent  post  free  to  any  address  on  request  to 

D.  F.  Moeller,  General  Passenger  Agent,  Pere  Marquette  Railroad 
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Cyclopedia 
of  Drawing 


A  new  enlarged  edition,  constituting  a  complete  en- 
cyclopedia of  information  on  Drawing,  has  just 
been  issued  for  the  library,  the  shop,  drafting  room; 
teacher,  student  and  all  others  interested  in  this  fasci- 
nating subject. 

The  set  is  published  in  two  handsome  volumes,  bound  in  %  red 
morocco.  It  contains  over  1200  pages  (8x10  inches),  completely 
indexed  and  beautifully  illustrated  with  1500  illustrations.line  draw- 
ings, half  tone  engravings,  full  page  plates,   tables,   etc. 


Both  volumes  sent 


FREE 


for  examination 


No  more  comprehensive  treatise  on  drawing  has  ever  been  pub- 
lished than  this  new  enlarged  edition  of  the  Cyclopedia.  Twenty- 
live  dollars  would  not  buy  separate  volumes  covering  the  subjects. 
The  chief  object  in  offering  the  books  at  a  reduced  price  is  to  show 
the  character  of  our  instruction  in  drawing  and  to  interest  the  public  in  the  work  of  our  school. 


Size  8x10  inches 


Final  Withdrawal  Offer 

When  the  present  edition  is  exhausted  no  more  sets  of  the  two  volume 
Cyclopedia  of  Drawing  will  be  printed.  This  is  your  last  chance  to 
secure  this  excellent  set  of  books  at  the  following  low  price. 

BOTH  VOLUMES  sent  free  on  approval  (express  prepaid).    Keep  them  five  days.    If  satis- 
factory send  $1.00  and  $1.00  per  month  for  six  months  thereafter.    Otherwise  notify  us 
and  we  will  transfer  them  absolutely  free.     [Cash  with  order  $6.50.     Money  refunded 
if  not  satisfactory.] 
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HE     problem     of     human 
flight  is  solved.    One  hun- 
dred and  sixty  times  have 
the     motor-driven     flying 
machines  invented  by  Or- 
ville  and  Wilbur  Wright 
of  Davton,  Ohio,  carried  a  man  safely 
through  the  high  air.     The  Wright  flyer 
weighs  about  925  pounds,  including  the 
operator.     It  is  a  true  flying  machine- 
not  a  dirigible  balloon— and  owes  noth- 
ing to  the  lifting  power  of  any  gas.     It 
seems  to  be  completely  under  the  control 
of  the  operator,  who  can  send  it  up  or 
down,  ahead,  or  to  either  side,  at  will. 
Driven  by  a  gasoline  engine,  said  to  be  of 
twenty-four  horse-power,  it  flew  on  its 
last  trip  a  distance  of  24£  miles  without 
a  stop.    The  speed  during  this  flight  av- 
eraged a  trifle  over  38  miles  an  hour. 

Few  inventions  have  had  such  tre- 
mendous possibilities.  Consider,  for  in- 
stance, what  the  exclusive  possession  of 
such  a  practicable  flyer,  capable  of  lifting 
heavy  weights,  would  mean  to  a  nation  at 
war.  From  a  secure  height,  every  move- 
ment of  its  enemv  over  a  vast  territory 
could  be  constantly  watched;  a  whole 
army  might  be  wiped  out,  or  at  least 
thrown  into  confusion,  by  bombs  hurled 


from  the  sky  ;  great  cities  might  be  easily 
terrorized.  War,  it  would  almost  seem, 
would  be  abolished  by  the  common  con- 
sent of  mankind. 

France  has  been  quick  to  realize  all 
these  possibilities.  Already  a  syndicate 
of  French  capitalists  and  army  officers — 
backed,  it  is  said,  by  the  War  Depart- 
ment of  the  Republic— have  an  option  on 
the  machine,  which,  it  is  believed,  they 
will  soon  exercise. 

In  this  situation  the  German  Govern- 
ment has  taken  alarm.  The  Teutons  see 
visions  of  a  fleet  of  airships  rising  from 
Paris  and  dropping  their  explosive  shells 
into  the  sacred  precincts  of  Unter  den 
Linden.  They  shrink  at  the  thought  of 
facing,  even  with  the  army  of  the  Im- 
perial War  Lord,  an  almost  invisible  en- 
emy which  soars  on  wings  like  an  eagle 
and  sweeps  over  the  valley  of  the  Rhine 
with  the  speed  of  an  express  tram, 
spreading  terror  in  its  path. 

But  the  Germans  have  awakened  too 
late  to  do  more  than  rail  at  their  success- 
ful rival,  and  to  denounce  the  invention 
of  the  Wright  brothers  as  "another 
American  bluff."  On  that  subject  it  may 
be  well  to  let  the  inventors  speak  for 
themselves : 
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TO  THE  AERO  CLUB  OF  AMERICA— 

T^HOUGH  America  —  through  the  labors  of  Professor  Langley,  Mr.  Chanute,  and  oth- 
ers, had  acquired  not  less  than  ten  years  ago  the  recognized  leadership  in  that 
branch  of  aeronautics  which  pertains  to  bird-like  flight,  it  has  not  heretofore  been  possible 
for  American  workers  to  present  a  summary  of  each  year's  experiments  to  a  society  of 
their  own  country  devoted  exclusively  to  the  promotion  of  aeronautical  studies  and 
sports.  It  is  with  great  pleasure,  therefore,  that  we  now  find  ourselves  able  to  make  a 
report  to  such  a  society. 

Previous  to  the  year  1905,  we  had  experimented  at  Kitty  Hawk,  North  Carolina, 
with  man-carrying  gliding  machines  in  the  years  1900,  1901,  1902,  and  1903;  and  with 
a  man-carrying  motor-flyer,  which,  on  the  17th  day  of  December,  1903,  sustained  itself 
in  the  air  for  fifty  seconds,  during  which  time  it  advanced  against  a  twenty-mile  wind 
a  distance  of  852  feet.  Flights  to  the  number  of  more  than  one  hundred  had  also  been 
made  at  Dayton,  Ohio,  in  1904,  with  a  second  motor-flyer.  Of  these  flights,  a  complete 
circle,  made  for  the  first  time  on  the  20th  of  September,  and  two  flights  of  three  miles 
each,  made  on  the  9th  of  November  and  the  1st  of  December,  respectively,  were  the 
more  notable  performances. 

The  object  of  the  1905  experiments  was  to  determine  the  cause  of,  and  discover 
remedies  for,  several  obscure  and  somewhat  rare  difficulties  which  had  been 
encountered  in  some  of  the  1904  flights,  and  which  it  was  necessary  to  overcome 
before  it  would  be  safe  to  employ  flyers  for  practical  purposes.  The  experiments  were 
made  in  a  swampy  meadow  about  eight  miles  east  of  Dayton,  Ohio,  and  continued 
from  June  till  the  early  days  of  October,  when  the  impossibility  of  longer  maintaining 
privacy  necessitated  their  discontinuance. 

Owing  to  frequent  experimental  changes  in  the  machine,  and  the  resulting  differ- 
ences in  its  management,  the  earlier  flights  were  short;  but  towards  the  middle  of 
September,  means  of  correcting  the  obscure  troubles  were  found,  and  the  flyer  was  at 
last  brought  under  satisfactory  control.  From  this  time  forward,  almost  every  flight 
established  a  new  record.  In  the  following  schedule,  the  duration,  distance,  and  cause 
of  stopping  are  given  for  some  of  the  later  flights: 


Date 
Sept.  26 

Sept.  29 

Sept.  30 
Oct.  3 

Oct.  4 

Oct.  5 


Distance 

17,961  meters 

(IVA  miles) 

19,570  meters 

(12  miles  i 


24,535  meters 
(15M  miles) 

33,456  meters 
1 20U  miles) 

38,556  meters 
(24j  miles 


Time 

■  Cause  of  Stopping 

18  min.  9  sec. 

Exhaustion  of  fuel 

19  min.  55  sec. 

Exhaustion  of  fuel 

17  min.  15  sec. 

Hot  bearing 

25  min.  5  sec. 

Hot  bearing 

33  min.  17  sec. 

Hot  bearing 

38  min.  3  sec. 

Exhaustion  of  fuel 
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It  will  be  seen  that  an  average  speed  of  a  little  more  than  38  miles  an  hour  was 
maintained  in  the  last  flight.  All  of  the  flights  were  made  over  a  circular  course  of 
about  three-fourths  of  a  mile  to  the  lap,  which  reduced  the  speed  somewhat.  The 
machine  increased  its  velocity  on  the  straight  parts  of  the  course,  and  slowed  down  on 
the  curves.  It  is  believed  that  in  straight  flight  the  normal  speed  is  more  than  forty 
miles  an  hour.  In  the  earlier  of  the  flights  named  above,  less  than  six  pounds  of  gaso- 
line was  carried.  In  the  later  ones  a  tank  was  fitted  large  enough  to  hold  fuel  for  an 
hour,  but  by  oversight  it  was  not  completely  filled  before  the  flight  of  October  5th. 

In  the  past  three  years  a  total  of  160  flights  have  been  made  with  our  motor-driven 
flyers,  and  a  total  distance  of  almost  exactly  160  miles  covered,  an  average  of  a  mile  to 
each  flight;  but  until  the  machine  had  received  its  final  improvements,  the  flights  were 
mostly  short,  as  is  evidenced  by  the  fact  that  the  flight  of  October  5th  was  longer  than 
the  105  flights  of  the  year  1904  together. 

The  lengths  of  the  flights  were  measured  by  a  Richard  anemometer,  which  was 
attached  to  the  machine.  The  records  were  found  to  agree  closely  with  the  distances 
measured  over  the  ground  when  the  flights  were  made  in  calm  air  over  a  straight  course; 
but  when  the  flights  were  made  in  circles,  a  close  comparison  was  impossible,  because  it 
was  not  practicable  to  trace  the  course  over  the  ground  accurately.  In  the  flight  of 
October  5th,  a  total  of  29.7  circuits  of  the  field  was  made.  The  times  were  taken  with 
stop-watches.  In  operating  the  machine  it  has  been  our  custom  for  many  years  to 
alternate  in  making  flights,  and  such  care  has  been  observed  that  neither  of  us  has  suf- 
fered any  serious  injury,  though  in  the  earlier  flights  our  ignorance  and  the  inadequacy 
of  the  means  of  control  made  the  work  exceedingly  dangerous. 

The  1905  flyer  had  a  total  weight  of  about  925  pounds,  including  the  operator,  and 
was  of  such  substantial  construction  as  to  be  able  to  make  landings  at  high  speed  with- 
out being  strained  or  broken.  From  the  beginning,  the  prime  object  was  to  devise  a 
machine  of  practical  utility,  rather  than  a  useless  and  extravagant  toy.  For  this  reason, 
extreme  lightness  of  construction  has  always  been  resolutely  rejected.  On  the  other 
hand,  every  effort  has  been  made  to  increase  the  scientific  efficiency  of  the  wings  and 
screws  in  order  that  even  heavily  built  machines  may  be  carried  with  a  moderate 
expenditure  of  power.  The  favorable  results  which  have  been  obtained  have  been  due 
to  improvements  in  flying  qualities  resulting  from  more  scientific  design,  and  to  improved 
methods  of  balancing  and  steering.  The  motor  and  machinery  possess  no  extraordinary 
qualities.  The  best  dividends  in  the  labor  invested  have  invariably  come  from  seeking 
more  knowledge  rather  than  more  power. 

(Signed)  Wilbur  Wright 

Orville  Wright 

After  receipt  of  this  report,  the  following  resolutions  were  adopted  by  the  Board 
of  Directors  of  the  Aero  Club: 

"  Whereas,  the  Messrs.  Wright  Brothers,  Wilbur  and  Orville,  of  Dayton,  Ohio,  have 
developed  an  aeroplane  type  of  flying  machine  that  many  times  has  carried  a  man  safely 
through  the  air  at  high  speed  and  continuously  over  long  distances,  and  is  therefore 
of  practical  value  to  mankind ;  therefore  be  it 

"Resolved,  that  the  Aero  Club  of  America  hereby  expresses  to  them  its  hearty 
felicitations  on  their  great  achievement  in  devising,  constructing,  and  operating  a 
successful  man-carrying  dynamic  flying  machine ;  and,  be  it  further 

"Resolved,  that  a  copy  of  these  resolutions  be  addressed  to  Messrs.  Wilbur  and 
Orville  Wright,  at  Dayton,  Ohio." 
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But  the  claims  made  for  the  Wright 
flyer  do  not  rest  on  the  word  of  the  two 
inventors,  though  no  one  who  knows 
them  would  douht  for  an  instant  any 
statement  either  of  them  would  make. 

It  is  true  that  they  have  never  made  a 
public  exhibition  of  their  machine.  That 
is  because  they  preferred  to  perfect  their 
apparatus  in  secret,  without  attempting 


Okville  Wright. 


to  protect  themselves  by  taking  out  any 
patents.  But  they  have  at  various  times 
invited  a  number  of  friends  to  watch 
their  flights.  Among  these  witnesses, 
who  have  actually  seen  the  machine  car- 
rying a  man  through  the  air,  and  all  of 
whom  are  men  of  high  standing,  are  the 
following:  Mr.  E.  W.  Ellis,  Assistant 
Auditor  of  the  City  of  Dayton ;  Mr. 
Torrence  Huffman,  President  of  the 
Fourth  National  Bank;  Mr.  C.  S.  Bill- 
man,  Secretary  of  the  West  Side  Build- 
ing Association ;  and  Messrs.  Henry 
Webbert,  W.  H.  Shank,  Wm.  C.  Foutz, 
Frank  Hamburger,  Chas.  Webbert,  How- 
ard M.  Myers,  Bernard  H.  Lambers, 
Reuben  Schindler,  and  Wm.  Weber,  all 
of  Dayton,  Ohio ;  Mr.  O.  F.  Jamieson, 
E.  Germantown,  Ind. ;  Mr.  Theodore 
Waddell,  of  the  Census  Bureau,  Wash- 
ington, D.  C. ;  and  Messrs.  David  Beard 
and  Amos  Stauffer,  of  Osborn,  Ohio. 

All  of  these  men  are  under  pledge  not 
to  reveal  any  of  the  details  of  the  air- 
ship's construction  or  of  its  operation ; 
but  they  are  all  nevertheless  enthusiastic 
over  what  they  have  seen,  and  in  several 
cases  they  have  made  statements  of  a 
general  character  to  the  press.  Follow- 
ing is  the  testimony  of  two  of  the  wit- 
nesses as  printed  in  the  Dayton  Evening 
News: 

"It  just  sailed  right  off  the  ground  like  a 
bird.  It  sailed  round  and  round  until  they 
got  readj-  to  come  down.  Then  it  lit  like  a 
duck   on  the   water." — William    Weber. 
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"When  I  went  out  to  Huffman  Prairie,  I 
expected  to  see  somebody's  neck  broken.  What 
I  did  see  was  a  machine  weighing  nine  hun- 
dred pounds  soar  away  like  an  eagle.  When 
they  were  in  the  air  about  sixty  feet,  they 
pointed  its  nose  to  a  horizontal  line  and  sailed 
round  and  round  like  a  great  bird.  No  waver- 
ing, no  ducking  up  and  down.  It  just  sailed 
around  the  ring  like  it  had  been  running  in 
a  groove.  Yes  sir ;  the  flying  machine  has  ar- 
rived, and  it  was  born  in  Dayton,  Ohio." — 
W.  C.  Foutz. 

What  is  the  form  of  the  Wright  flying 
machine?  Of  what  materials  is  it  con- 
structed ? 

These  questions  cannot  be  answered  in 
detail,  for,  as  stated  above,  those  who 
have  seen  the  machine  in  flight  and  even 
the  men  who  have  worked  on  its  con- 
struction are  pledged  to  complete  se- 
crecy. 

It  may  be  said,  however,  that  the 
Wright  flyer  is  constructed  of  spruce 
wood,  second-growth  ash,  steel  wire, 
heavy  muslin,  and  a  very  small  percent- 
age of  metal.  It  is  not  at  all  bird-like  in 
shape,  early  experiments  having  demon- 
strated that  it  was  not  feasible  to  build 
such  a  machine  when  more  than  thirty  or 
forty  pounds  was  to  be  carried.  Imagine 
to  yourself  a  structure  about  eighteen 
feet  long,  consisting  chiefly  of  an  upper 
and  a  lower  deck  or  rectangular  frame- 
work, the  width  of  each  being  about 
seven    feet.      The   two   decks  are   about 


Wilbur  Wright. 

three  feet  apart  and  are  held  together  by 
uprights,  between  which  are  stretched 
small  wings  or  slats,  like  those  of  an  old- 
fashioned  window-blind. 

In  the  center,  between  the  two  decks, 
is  located  the  gasoline  motor  that  drives 
the  propellers,  which  are  placed  imme- 


SKIMMING   ALONG   CLOSE   TO   THE   GROUND. 
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diately  below  the  lower  deck.  The  oper- 
ator reclines  at  full  length  on  the  lower 
deck,  face  downward. 

A  striking  feature  of  the  machine  is  the 
horizontal  rudder  at  the  front,  which  has 
much  to  do  with  maintaining  the  equi- 
librium of  the  car  when  in  motion. 

In  starting,  the  car  is  pushed  by  hand 
for  a  few  feet  along  a  single  rail.  Then, 
as  the  propellers  make  themselves  felt,  it 
gradually  mounts  into  the  air,  and,  rising 
or  falling  at  the  will  of  the  operator, 
sweeps  ahead  or  to  one  side  in  response 
to  its  rudder.  No  difficulty  is  found  in 
keeping  the  machine  on  an  even  keel ; 
and,  in  alighting,  the  great  fabric  comes 
to  the  ground  so  gradually  and  easily 
that  the  shock  is  barely  felt.  In  moving 
through  the  air,  the  flyer  goes  broadside. 

One  remarkable  thing  in  connection 
with  the  work  of  the  Wright  brothers, 
is  the  fact  that,  although  they  have  been 
experimenting  for  years  with  gliding  and 
living  machines,  neither  of  them  has  ever 
met  with  a  serious  accident  of  any  kind. 

Among    those    who    early    interested 


A  Wright  Motorless  Gliding  Machine  in  Flight. 


themselves  in  the  aerial  experiments  and 
ambitions  of  the  Messrs.  Wright,  was  a 
well-known  resident  of  Paris,  an  officer 
in  the  French  Army.  He  has  been  in  al- 
most constant  communication  with  the  in- 
ventors for  some  years,  and  it  was 
through  his  interest  and  at  his  suggestion 
that  M.  Arnold  Fordyce  of  Paris,  repre- 
senting a  syndicate  of  French  capitalists 
and — it  is  said— the  French  War  Depart- 
ment, came  to  Dayton  a  few  months  ago 
to  witness  a  test  of  the  perfected  flyer. 

So  delighted  was  he  at  the  result  of  the 
trials  he  witnessed,  that  before  leaving  he 
had  secured  on  behalf  of  his  principals 
an  option  on  the  machine.  The  exact 
terms  of  this  option  have  not  been  made 
public,  though,  according  to  a  widely 
circulated  report,  it  provided  for  a  pay- 
ment of  $25,000  down  and  a  further 
payment  of  $300,000  when  the  option 
was  closed. 

During  early  April,  M.  Fordyce  again 
visited  the  Wright  brothers  at  Dayton. 
This  time  lie  was  accompanied  by  MM. 
IT.  Bonel  and  R.  Fournier,  of  Paris,  and 
Mr.  W.  R.  Berry,  of 
Washington,  D.  C,  who 
is  counsel  for  some  of 
the  foreign  legations 
there.  M.  Fordyce 
stated  that  the  object  of 
this  visit  was  not  to 
close  his  option  on  the 
Wright  liver,  though, 
under  the  circumstances, 
he  could  hardly  be  ex- 
pected to  admit  the  facts 
until  the  deal  is  closed. 


^25^ 
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Wilbur  and  Orville  Wright  are  men 
of  thirty-nine  and  thirty-five  years  of 
age,  respectively.  Wilbur  was  born  in 
Millville,  Indiana,  and  his  brother  in 
Dayton,  where  the  family  has  resided  for 
years.  While  they  were  still  young  boys, 
their  father,  Bishop  Milton  Wright, 
brought  home  with  him  as  presents  to  his 
sons  a  couple  of  specimens  of  Penaud's 
Helicoptere,  or  lifting  screws,  an  in- 
genious toy  which,  operated  by  rubber 
cords,  is  able  to  raise  itself  in  the  air.  At 
once  both  the  boys  were  fascinated.  They 
took  the  toy  carefully  apart,  built  others 
like  it,  and  even  attempted  to  build 
larger  models  on  the  same  plan.  They 
found,  however,  that  lifting  screws  ma- 
terially larger  than  the  original  would 
not  fly.  And  from  that  time  on,  the  idea 
of  some  day  solving  the  problem  of  flight 
has  been  in  their  minds. 

After  finishing  their  studies  at  the 
Dayton  High  School,  the  Wright  broth- 
ers entered  a  printing  office  in  that  city 
and  learned  the  trade  of  compositors. 
Later  they  were  for  some  time  employed 
in  the  office  of  The  Conservator,  a  United 
Brethren  church  paper,  at  that  time  pub- 
lished by  their  father.  With  the  coming 
of  the  bicycle  craze,  they  opened  a  shop 
for  the  sale  and  repair  of  wheels,  as  be- 


Helicopterf,  a  Self-Raising  Flying  Toy. 
It  first  suggested  the  aeroplane  to  the  Wright  brothers. 

ing  more  in  line  with  their  natural  taste 
for  mechanics.  All  this  time  they  were 
earnest  students  of  aeronautics,  and  they 
have  gathered  a  large  and  comprehensive 
collection  of  literature  on  the  subject. 

For  the  past  four  years  they  have  de- 
voted practically  all  of  their  time  to  the 
perfection  of  their  airship.  When  it  be- 
came evident  that  success  was  near,  if  not 
already  accomplished,  they  received  sev- 
eral offers  of  financial  backing,  but  de- 
clined them  all,  preferring  to  depend  en- 
tirely on  their  own  resources. 

They  live  in  a  modest  home  in  Dayton, 
with   their   asjed    father   and   one   sister,' 


WRIGHT   BROTHERS'    MOTORLESS   GLIDING    MACHINE   IN   FULL    FLIGHT. 
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who  is  a  teacher  of  Latin  in  the  Dayton 
High  School.  From  the  beginning,  they 
have  had  the  support  and  encouragement 
of  their  family  in  the  work  :  and  now, 
when   their   invention   is   perfected,   and 


man's  mastery  of  the  upper  air  is  within 
sight,  they  share  with  father  and  sister 
the  congratulations  and  more  substantial 
rewards  which  are  coming  to  them  from 
all  parts  of  the  world. 


McGinnis  and  the  Union  Label 

By  Wm.  F.  Kirke 

Mr.  Joseph  A.  McGinnis  was  for  unions  all  the  ■way. 

He  favored  larger  wages  and  a  somewhat  shorter  day. 

A  walk-out  always  pleased  him  though  he  did'nt  have  a  cent; 

But  when  the  delegate  said  strike,  McGinnis  always  went. 

He  did  the  shopping  for  his  -wife  because  he  liked  to  know 

That  nought  save  union  articles  were  purchased  with  his  dough. 

Has  it  got  the  union  label  ?      McGinnis  used  to  say. 

Has  it  got  the  union  label?      Show  it  to  me  if  you're  able; 

If  it  hasn't  got  the  label,  take  the  bloomin'  thing  away. 

McGinnis  had  no  children  though  he  hoped  to  have  some  day. 

And  his  wife  who  "seen  her  duty"   was  opinioned  the  same  way; 

So  when  the  stork  arrived  one  day  and  brought  a  bouncing  boy, 

McGinnis  -was  elated — he  was  overcome  with  joy. 

He  looked  the  baby  ovei — his  face  'wreathed  in  a  grin. 

When  all  at  once  a  thought  occurred  which  filled  him  with  chagrin — 

Has  it  got  the  union  label  ?      McGinnis  used  to  say. 

Has  it  got  the  union  label?      Show  it  to  me  if  you're  able; 

If  it  hasn't  got  the  label,  take  the  bloomin'  thing  away. 

Now  Joseph  A.  McGinnis'was  a  man  of  good  repute; 

He  went  to  church  on  Sunday  in  his  union-tailored  suit ; 

Like  many  other  union  men,  he  led  a  blameless  life; 

And  when  he  died,  the  neighbors  said,  "The  blow  will  kill  his  wife." 

He  reached  the  pearly  gates  on  time,  as  upright  spirits  do ; 

"Welcome  !  "  was  Peter's  greeting,  and  "I  have  a  harp  for  you.* 

Has  it  got  the  union  label  ?     McGinnis  used  to  say. 

Has  it  got  the  union  label  ?      Show  it  to  me  if  you're  able; 

If  it  hasn't  got  the  label,  take  the  bloomin'  thing  away. 

— Exchange. 


BAY  OF  NAPLES,  WITH  MT.  VESUVIUS  IN  THE  DISTANCE 
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HE  destruction  of  the  city 
of  Naples  by  volcanic 
eruption  was  predicted  by 
John  Elfreth  Watkins  in 
The  Technical  World 
Magazine  for  January, 
1905.  How  nearly  that  grim  prophecy 
came  to  fulfillment  in  April  last,  all  the 
world  knows.  For  more  than  a  week, 
Vesuvius  rocked  and  thundered,  pouring 
out  streams  of  lava  which  destroyed  hun- 
dreds of  lives  and  ruined  property  to  the 
estimated  value  of  $20,000,000.  For  a 
week  the    Neapolitan    lived    in    terror, 


while  thick,  sulphurous  smoke  from  the 
crater  turned  their  gay  streets  into  dark 
and  gloomy  canyons,  and  a  rain  of  brown 
ashes  fell  inches  thick  over  all  the  city. 

It  is  difficult  to  imagine  a  more  strik- 
ing and  picturesque  spectacle  than  that 
of  the  terrified  poor  of  swarming  Naples, 
following  in  processions  through  the 
black  and  gloomy  streets  the  sacred  relics 
of  San  Januarius,  and  calling,  with  fear- 
stricken  voices,  upon  their  patron  saint 
to  save  them  from  the  death  which  im- 
minently threatened  them. 

This  last  eruption  of  Vesuvius  devel- 
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oped  its  heroes.  When  repeated  shocks 
of  earthquake  and  belching  from  the 
mountain  had  thrown  the  people  of 
Xaples — the  most  densely  populated  city 
in  the  world — into  a  wild  panic,  King 
Victor  Emmanuel  and  Queen  Helena 
hurried  from  Rome  to  the  stricken  city, 


forced  to  walk  twelve  miles  through 
ashes  which  covered  the  roads  to  the 
depth  of  three  feet. 

But  the  one  great  hero  of  the  cata- 
clysm is  Professor  Matteucci,  Director 
of  the  Royal  Observatory,  which  is 
located  high  up  on  the  side  of  the  mon- 


FflOy   STEP.EOGRAP-,  COPT 


DESOLATING   EFFECT   OF   VOLCANIC   ERUPTION. 
Ruins  of  St.  Pierre,  Island  of  Martinique.     Destroyed  by  eruption  of  Mt.  Pe'.t'e,  May,  1902. 


and,  by  showing  a  fine,  royal  disregard 
of  dangerous  conditions,  succeeded  in 
quieting"  the  fears  of  the  people  and 
bringing  something  like  order  out  of  the 
wild  riot  of  dread.  King  Victor  person- 
ally visited  many  of  the  ruined  towns 
and  villages  in  the  zone  about  the  base 
of  the  mountain,  undergoing  great  per- 
sonal risk  in  order  to  do  what  he  could 
to  relieve  the  suffering  of  his  subjects. 
The  Princess  of  Schleswig-Holstein  was 
another  royalty  who  showed  great  cour- 
age. On  April  12  she  set  out  from 
Xaples  in  her  automobile  to  carry  sup- 
plies to  the  injured  in  the  hospitals  about 
the  base  of  the  mountain.  Pier  machine 
finally    became    disabled,    and    she    was 


ster.  At  imminent  and  constant  risk  of 
Ids  life,  Professor  Matteucci  remained  at 
his  post  through  tens  of  terrific  convul- 
sions, taking  observations  and  making 
records,  while  the  floor  of  the  Observa- 
tory rocked  under  his  feet  and  the  air 
was  filled  with  huge  stones  thrown  up  by 
the  volcano. 

When  the  eruptions  had  somewhat 
subsided,  Professor  Matteucci  made  the 
following  statement  to  a  correspondent 
of  the  Associated  Press  : 

"I  first  observed  Mount  Vesuvius  giving 
unusual  signs  about  a  month  ago,  when  the 
lava  began  to  overflow,  taking  a  southwest 
direction.  This  gradually  increased  as  sev- 
eral small  lava  streams  formed  into  one  great 
current. 
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Royal  Observatory,  near  Summit  of  Vesuvius. 

Prof.  Matteucci  and  his  American  assistant,  Prof.  Perret,  remained  heroically 

at  their  posts  here  during  the  recent  eruption. 


scoria  in  this  first  dis- 
charge, but  many  solid, 
bullet-like  stones,  which 
cut  the  roof  and  damaged 
the  windows. 

"At  midnight  of  Satur- 
day, I  ordered  the  women 
and  children  of  the  house- 
hold removed.  This  was 
just  before  the  rain  of 
huge  stones  began,  and  I 
was  then  left  with  Profes- 
sor Perret  of  New  York, 
my  American  assistant, 
and  two  domestics.  There 
was  scarcely  any  eating, 
and  all  domestic  order 
was  abandoned.  W  e 
snatched  a  few  bites  now 
and  then ;  most  of  the 
time  I  ate  right  here. 

"Throughout  Sunday 
enormous  solid  blocks  of 
stone  rose  to  a  height  of 
2,500  feet  from  the  crater, 
while  ashes  and  sand  were 
thrown    much   higher,   but 


"Our  really  terrible  period  came  at  3  (/clock 
Sunday  morning,  April  8,  and  lasted  until  8 
o'clock.  The  mountain,  which  hitherto  had 
been  silent,  suddenly  gave  out  a  deafening 
roar  and  a  great  rent  was  made  in  its  cone. 
Huge  solid  rocks  were  hurled  skyward.  Some 
of  them  fell  near  the  Observatory,  threatening 
to  crash  in  the  roof,  but  most  of  them  fell  far 
outside  the   Observatory  zone.     There  was  no 


towards  Monday  the  ter- 
rible shocks  of  earthquake  gradually  dimin- 
ished. One  of  the  worst  features  of  the  eruption 
was  the  unusual  extent  of  the  electrical  phe- 
nomena, the  darkness  being  broken  by  vivid 
flashes  of  lightning,  giving  the  sky  a  blood-like 
color,  with  short,  heavy  peals  of  thunder  in- 
terspersed. These  moments  were  terrible — ter- 
rible. Yes,  it  was  a  veritable  hell. 
"Compared  with  other  great  eruptions,"  con- 


RAC  K    SECTION   OF   RAILWAY    WHICH    RAN   TO   MOUTH   OF   CRATER  ON    MT.   VESUVIUS. 
This  railway  was  entirely  destroyed  by  the  last  eruption  of  the  mountain. 
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tinned  the  observer,  "this  is  one  of  the  most 
important  in  the  history  of  Vesuvius.  Its  ef- 
fects are  less  terrible  than  those  of  the  erup- 
tion in  the  year  79,  when  Pompeii  was  buried, 
but  it  equals  in  intensity  the  great  eruptions 
of  1631  and  1872." 

Asked   concerning    Mount   Vesuvius    in    the 
future,   Professor  Matteucci  replied : 


night.  I  had  gone  to  Boscotrecase  for  the 
purpose  of  photographing  the  lava  stream  that 
was  then  deluging  that  town.  I  returned  to  the 
Observatory  about  midnight.  1  he  dynamic 
force  of- the  main  crater  increased  enormously, 
and  new  crater  mouths  opened  in  the  mountain 
side  within  ten  minutes  of  each  other.  This 
caused   immense  havoc. 


PANORAMA   OF  THE   RUINS   OF  POMPEII,   OVERWHELMED   BY  VESUVIUS   IN   79  A.   D. 


"I  am  unable  to  tell  with  any  degree  of  cer- 
tainty. I  sincerely  hope  this  eruption  is  over; 
but  who  can  tell  whethei  another  terrible  con- 
vulsion may  not  come  during  the  next  min- 
ute ?" 

Even  as  he  spoke,  Vesuvius  gave  another 
deep  groan,  ending  with  a  fearful  explosion 
which  blew  off  a  portion  of  its  new  cone. 

"See,"  exclaimed  the  Professor,  "the  erup- 
tion may  be  resumed  at  any  moment.  That 
explosion  rent  the  westerly  cone." 

Sharing  with  Professor  Matteucci  the 
great  danger  of  remaining  in  the  Ob- 
servatory, was  Prof.  Frank  A.  Perret  of 
New  York.  This  is  the  statement  made 
by  him : 
"The  most  terrible  moment  came   Saturday 


"At  midnight  the  situation  in  the  Observa- 
tory was  terrible.  The  ground  rocked  under 
it,  and  it  was  impossible  to  stand  firmly  on 
one's  feet.  The  roaring  of  the  main  crater 
was  deafening;  the  volcano  operated  like  a 
fountain,  its  discharges  rising  and  spreading 
and  then  falling  over  a  great  area.  The  elec- 
tric phenomena  were  terrifying.  The  claps 
of  thunder  were  incessant,  with  a  lurid  play  of 
lightning.  The  cause  of  the  phenomena  was 
friction  from  the  ascending  particles  generating 
electricity,  which  displayed  itself  in  incessant 
lightning   and   thunder-claps. 

"No  one  thought  of  sleep,  but  all  stood  gaz- 
ing at  the  awful  scene.  At  3  o'clock  in  the 
morning,  the  lowest  station  seemed  to  be  burn- 
ing, and  at  3:30  o'clock  the  whole  cone  broke 
open  with  a  tremendous  earthquake  shock. 
Red-hot   projectiles   were   precipitated    toward 


344 


THE   TECHNICAL   WORLD  MAGAZINE 


Tourists  on  the  Brink  of  the  Crater  of  Vesuvius. 


Mount  Somma  and  the  Observatory.  That 
seemed  to  be  the  critical  moment,  and  the 
brigadier  of  the  carbineers  ordered  a  retreat. 
We  made  our  way  to  a  small  house  down 
the  mountain  side,  but  even  there  the  rain  of 
stones  continued.  One  of  the  carbineers  was 
struck  on  the  head  and  badly  cut.  After  this 
the  intensity  of  the  eruption  steadily  de- 
ed " 

The  bravery  shown  bv  Professor  Mat- 


teucci  has  already  been 
recognized  by  King 
Victor,  who  has  made 
the  scientist  a  com- 
mander of  the  Order 
of  the  Crown. 

One  of  the  remark- 
able things  about  Na- 
ples and  the  country 
around  it,  is  the  fact 
that  the  villages  about 
the  slope  of  the  moun- 
tain have  been  de- 
stroyed time  after 
time ;  yet,  no  sooner 
does  Vesuvius  subside 
and  the  ashes  and  lava 
cool,  than  people 
again  swarm  back  to 
the  site  of  their  old 
homes  and  rebuild  the 
ruins.  About  the  whole 
base  of  the  mountain, 
sweeps  a  wide  road, 
ending  at  Naples. 
Along  this  road  more  than  100,- 
000  people  live  in  a  closely-set  series 
of  villages.  Sixteen  times  before  the 
present  eruption,  has  lava  overwhelmed 
Torre  del  Greco,  again  destroyed  in 
the  present  catastrophe.  Yet  it  is 
safe  to  sav  that  within  a   vear  or  two 


beeinnincf      and 


LAVA    MOUNDS   NEAR  THE   CRATER   OF  VESUVIUS. 
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SAN  vito  station  on  line  of  TROLLEY  UP  MOUNT  VESUVIUS 
Royal  Observatory  in  the  distance. 


it  will  again  rise  on  top  of  the  ashes  and 
that  the  vineyards  about  it,  now  deep- 


Map  of  Region  Affected  by  Present  Eruption 
of  Mount  Vesuvius. 


buried  under  scoria,  will  again  be  planted 
with  grapes. 

Before  the  Christian  era.  Vesuvius  was 
not  recognized  as  an  active  volcano.  The 
first    eruption    in    centuri  .s    occurred    in 


63   A.   D.,    followed   sixteen   years   later 
by    the    historic    outbreak    which    over- 
whelmed    Pompeii     and      I  Ierculaneum. 
I  he  first    recorded    discharge    of    lava 
afterwards  was  in   1036  A.  D.     During 
the  eighteenth   and  nineteenth   centuries 
the  eruptions  have  gained  in  frequency, 
In  1822  and  1834  there  were  outbreaks- 
and  m    1855,  lava   flowed  almost  to  the 
gates  of  Naples.     In   1867,  1872    1879 
1'XX).   1003.  and    1904,  the  volcano  was 
active,  and  several  times  the  villages  on 
the  slope  were  destroyed. 

So  far,  the  Observatory,  which  was 
originally  built  sixty  years  ago  has  es- 
caped serious  damage  ;  while  Naples,  on 
the  shore  of  its  world-famous  bay,  has 
also  never  been  invaded  by  anything 
worse  than  showers  of  ashes  and  volcanic 
sands.  But  there  is  vet  danger  that  be- 
fore many  years  some  new  Bulwer-Lvt- 
ton  will  be  given  an  opportunity  of  writ- 
ing the  tragic  story  of  its  last  days. 


>y  Ffedeiric  Blo^aiat  Was8*-© 


IP  in  the  hill  country  of 
Western  Pennsylvania,  the 
6  o'clock  whistle  blows  in 
vain  these  bright  spring 
mornings.  Here,  in  a  little 
territory  not  more  than 
forty-five  miles  in  width  and  seventy-five 
in  length,  practically  all  the  anthracite 
coal  in  the  United  States  is  mined.  Last 
year  the  production  was  the  largest  on 
record— a  total  of  69,400,000  long  tons. 
The  owners  of  the  richest  gold  mines  are 
poverty  stricken  in  comparison  with  the 
men  who  control  this  exhaustless  field  of 
riches. 

But  now  the  mines  are  idle.  On  April 
1,  practically  all  of  the  155,000  mine  em- 
ployees went  on  strike.  They  demand  a 
ten  per  cent  increase  in  wages  and  an 
eight-hour  working  day.  The  coal- 
owning  railroads  and  operators  declare 


that  if  they  grant  these  demands  they  will 
be  obliged  "to  add  $1.20  to  the  selling 
price  of  each  ton  of  coal.  The  public 
must  pay  the  bill.  The  public— the  pa- 
tient, long-suffering  consumer — always 
pays. 

What  are  the  conditions  of  life  in  the 
coal-mine  country  ?  Who  are  these  men 
whose  demands  may  add  another  dollar 
to  the  price  of  each  ton  you  put  into  your 
coal-bin  this  summer?  How  do  they  live? 
What  do  they  earn,  and  how  do  they 
earn  it? 

Coal,  it  should  be  understood,  is  King 
in  the  anthracite  country.  Even  in  cities 
like  Scranton,  with  a  population  of  more 
than  100,000,  the  coal  miners,  their  fami- 
lies, and  their  "bosses,"  are  the  predomi- 
nating influence.  Of  the  155,000  actual 
mine"  employees,  more  than  50,000  do 
their  work  on  the  surface  of  the  ground. 


, 


A?1? 


A   GROUP   OF   "BREAKER   BOYS. 


Hundreds  of  these  children,  many  of  them  less  than  sixteen  years  old   work  long  hours  picking  bits  of  slate  and 
Hundreds  01  tnese  en  ^  ^  ^  ^^  ^^  ^^     Most  Qf  them  become  coal  mmers. 
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IGH    VALLEY. 


Such  arc  the  old  men  and  the  little  boys 
who  work  in  the  breakers — tall  buildings 
in  which  the  coal,  fresh  from  the  mines, 
slides  by  gravity  down  over  screens  of 
various  sizes  to  the  cars  beneath.  It  is 
the  business  of  the  breaker  boys  to  pick 
out  from  the  unending  procession  of  coal 
all  bits  of  slate,  rock,  and  other  impuri- 
ties. Hundreds  of  other  men  are  em- 
ployed in  taking  care  of  the  machinery  at 
the  mouths  of  the  mines,  in  handling  the 
coal  cars,  and  in  performing  other  neces- 
w  ork. 
Throughout  the  anthracite  country  the 


A  "Breaker''  in  Full  Operation. 


first  whistle  blows  at  6  o'clock  in  the 
morning.  Then  activity  begins  in  the 
long  rows  of  little  wooden  huts  where  the 
miners  live.  Within  half  an  hour,  men 
pour  out  of  the  doors  and  start  for  the 
mouth  of  the  pit  where  they  are  em- 
ployed. In  all,  there  are  100.000  men  to 
descend  or  to  be  lowered  into  the  depths 
before  7  o'clock  ;  for  in  most  cases  miners 
are  not  allowed  to  go  down  after  that 
hour.  They  carry  with  them  picks  or 
shovels  or  some  other  tools,  and  their 
eyes  are  blinking  in  the  glare  of  unac- 
customed sunlight.  Often  they  wear 
above  the  waist  only  a  grimy  undershirt, 
and  the  knees  of  their  trousers  show  the 
effects  of  much  kneeling  on  the  floors  of 
low  galleries.  But  always — though  other 
signs  be  all  lacking— one  may  tell  the 
underground  mine-worker  by  the  little 
safety-lamp  which  he  wears  on  the  front 
of  his  cap. 

Out  of  100,000  who  daily  go  down  into 
the  bowels  of  the  earth — some  of  them  to 
the  bottom  of  pits  2,000  feet  deep — only 
about  half  are  actually  engaged  in  the 
mining  of  coal.  The  others  "are  bosses 
of  one  kind  or  another,  are  intrusted 
with  the  working  of  the  ventilating  sys- 
tems, are  timbermen  whose  duty  it  is' to 
see  that  the  system  of  wooden  supports 
keeps  the  galleries  from  caving  in,  or, 
perhaps,  are  drivers  and  stablemen.  The 
work  of  the  latter  is  to  care  for  the  mules 
which  pull  the  little  cars  of  coal  to  the 
bottom  of  the  shafts.  Hundreds  of  these 
animals    are    stabled    underoTound    in    a 
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large  mine.  One  of  the  photographs 
shows  a  herd  of  mine-mules  which  are 
breathing  the  surface  air  and  enjoying 
the  sunlight  for  the  first  time  since  the 
great  strike  of  1902. 

On  landing  at  the  bottom  of  the  pit, 
some  of  the  miners  may  have  to  go  one 
mile,  or  even  two.  in  order  to  reach  the 
chamber  or  "breast"  in  which  they  are  at 
work.  Methods  of  work— and  of  pay. 
as  weu — differ  in  the  various  districts 
and  in  the  different  mines.  In  some  cases 
the  miners  work  in  pairs,  blasting  and 
cutting  out  the  loosened  coal,  which  is 
then  loaded  into  cars  by  laborers  em- 
ployed and  paid  by  the  miners  them- 
selves. In  other  cases  the  company  em- 
ploys the  men  who  do  the  loading. 

Generally  speaking  the  miners  are  paid 
on  the  piece-work  system,  their  gross 
earnings  varying  '  according  to  the 
amount  of  coal  they  deliver  to  the  cars. 
Various  methods  of  estimating  the  prod- 
uct of  each  miner  are  employed,  and  it  is 
of  these  methods  that  many  of  the  most 
serious  complaints  have  been  made.  _  In 
most  mines  the  miners  employ  a  weigh- 
master  or  ganger  of  their  own.  who 
checks  up  the  work  of  the  company's 
officials  and  sees  to  it  that  the  men  below- 
ground  get  a  square  deal  when  the  coal 
thev  have  dug  reaches  the  surface  and 


Typical  Miner  on  His  Way  Home. 

passes  under  the  eye  of  the  company's 
estimator. 

On  the.  average,  the  miners  in  the  an- 
thracite coal  region  earn   about  $540  a 


STREET  OF   MINERS'    HOMES   IN   A   PENNSYLVANIA   COAL-MINING  TOWN. 
For  these  shacks,  most  of  them  owned  by  the  mining  companies,  a  monthly  rental  of  from  S3  to  ?8  is  charged. 
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Looking  for  Coal  in  the  Culm  Heaps  at  the  Mines. 

year  each.  But  a  miner  cannot  go  to 
work  empty-handed.  As  the  first  condi- 
tion of  his  employment  he  must  have  a 
miner's  certificate  from  the  State  Board 
of  Examiners.  This  certificate  sets  forth 
that  the  person  named  has  had  two  years' 
experience  as  a  miner  in  Pennsylvania; 
that  lie  lias  successfully  passed  an  exami- 
nation as  to  his  knowledge  of  the  work, 
making  answer  in  the  English  language 
tn  the  questions  asked  him.  It  must  also 
hear  the  endorsement  of  an  experienced 


miner.identifying  the  person  to  whom  the 
certificate  is  issued  and  testifying  to  per- 
sonal knowledge  of  his  experience.  The 
legal  fee  for  such  a  certificate  is  $1.00. 
But  it  is  notorious  that  for  a  slightly 
higher  fee  a  fraudulent  certificate  can  be 
secured,  and  there  are  said  to  be  many 
miners  at  work  who  have  not  been  in  the 
United  States  more  than  a  few  months, 
and  who  cannot  answer  the  simplest 
question  in  the  English  language. 

The  danger  of  having  such  inexperi- 
enced and  ignorant  men  at  work  may 
be  judged  by  the  fact  that  in  more  than 
three-quarters  of  all  the  mines  in  the 
anthracite  region  noxious  or  explosive 
gases  are  spontaneously  generated,  which 
may  be  ignited  at  any  time  by  a  mo- 
ment's carelessness.  Every  day  there  are 
severe  accidents  in  coal  mines — accidents 
which  maim  and  crush  the  bodies  of  in- 
dividual miners.  At  intervals  occur  ex- 
plosions or  "cave-ins"  which  kill  a  num- 
ber. It  is  an  occupation  of  more  than 
usual  hazard  :  for  even  if  the  miner  es- 
capes death  or  injury  by  violence,  he  is 
likely  to  fall  a  victim  to  miner's  asthma 
or  some  other  disease  of  the  respiratory 
organs  engendered  by  breathing  the 
damp  and  dust-filled  atmosphere  of  the 
pit.  And  since  many  of  the  mines  are 
remote  from  cities,  it  is  necessary  to  em- 
ploy a  physician  to  remain  constantly  near 


i    t/'M 


ONE   OF  THE    HUGE   BREAKERS. 
In  these  buildings  the  freshly  mined  coal  is  picked  over  and  sorted  into  various  sizes. 
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MINE   MULES  TURNED   OUT  TO   GRAZE  APRIL   1,   WHEN   STRIKE   BEGAN 
These  animals  are  stabled  underground  when  the  mines  are  waking.    Many  of  them  had  not  seen  dayhght  smce 


at  hand.  For  the  pay  of  such  a  physician 
the  married  men  pay  a  regular  fee  of 
one  dollar  a  month,  and  the  unmarried 
half  as  much. 

Each  miner  owns  his  own  tools.  They 
include  not  only  pick  and  shovel,  saw 
and  axe,  but  drills  and  other  apparatus 
for  blasting.  The  cost  and  maintenance 
of  his  tools  puts  an  additional  burden  of 
between  $2  and  $3  a  month  on  each 
miner.  The  very  lamp  he  wears  on  his 
cap  will  cost  him — for  wicks  and  oil — 
sixty  cents  a  month.  He  must  buy,  also, 
the  powder  or  other  explosive  he  uses 
in  making  his  blasts.  That  costs  him 
as  a  rule  $1.50  per  keg  of  twenty-five 
pounds,  and  several  kegs  are  used  in 
each  month.  He  pays  also— speaking 
generally — a  monthly 
due  to  cover  the  cost 
of  a  small  insurance, 
and    to    his    union    the 

sum  of  fifty  cents  ev- 

erv  thirty  days. 

It    is  "true    that    the 

rent    of    the    houses — 

such    as    they    are — is 

very     small.       A     hut 

which   will  keep   some 

of  the  rain  off  several 

people  may  be  had  as 

low       as       twenty-five 

cents  a  week.   Some  of 

the  better  class  of  min- 
ers—  the     Englis.h, 

Welsh,  and  Irish — live 


in  much  better  quarters  and  pay  as 
high  as  $8  a  month  rent.  But 
they  are  becoming  each  month  fewer 
in  number,  driven  out  by  a  horde 
of  Slavs,  who  come  each  year  to  the 
mining  country  in  increasing  numbers, 
and  who  live  in  swarming  and  filthy  huts, 
spending  for  food  as  little  as  $5  a  month. 
At  the  present  time  it  is  estimated  that 
there  are  considerably  more  than  100,000 
Slavs  in  the  anthracite  country. 

These  make  up  the  great  majority  of 
the  workers  in  the  anthracite  region. 
And,  from  the  standpoint  of  union  labor, 
it  is,  perhaps,  the  greatest  triumph  of 
Tohn  Mitchell's  life  that  he  has  been 
able  to  organize  such  an  ignorant  horde 
into   a   union   which   presents   almost    a 


Pen 

Troop  commanded 
for  5 


NSYLVANIA    STATE    POLICE  AT   WlLKESBARRE. 

by  Captain  Page.    This  constabulary  was  specially  created 
ervice  in  the  anthracite  region  during  strikes. 
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CLUSTER  OF  MIXERS*  HOMES  AT  WILKESBARRE,  PA. 


united  front  to  the  eoal-owning  railroads. 
To  the  student  of  social  conditions,  the 
figures  in  this  connection  are  interesting. 
Before  the  strike  of  1000,  less  than  fif- 
teen per  cent  of  all  the  men  and  hoys  em- 
ployed at  the  coal  mines  belonged  to  the 
.Mine-Workers'  Union.    But  when  Mitch- 


Entrance  to  a  Coal  Mine. 

all  issued  his  call,  more  than  85  per  cent 
of  the  total  number  laid  down  their  tools. 
Thirty  days  before  the  great  strike  of 
1902,  the  union  leaders  could  count  hut 
65  per  cent  of  the  workers  in  their  ranks. 
When  the  fight  came,  ninety-five  per  cent 
went    out    at    the   drop   of  the   hat.   and 


stayed  out  until  the  final  award  was  paid. 
Within    twelve   months   of   the   settle- 
ment of  the  strike  of  1902,  nearly  75,000 
members  of    the    Mine-Workers'  Union 
allowed    their   membership    to    lapse    by 
non-payment    of   dues.      But     they     can 
practically  all  be  depended  upon,  to  fol- 
low   the    command    of 
the  union  leaders  in  an 
emergency.      Selfish 
self-interest — if      noth- 
ing    else — has     taught 
them  that  a  successful 
strike      means      larger 
wages       and       shorter 
hours  of  work.    In  that 
way,    if    in    no    other, 
these  Huns  and   Slavs 
are  slowly — very  slow- 
ly— being  educated   up 
to  American  standards 
of  living  and  of  labor. 
And     the     public — the 
great    patient   public — 
pays  the  bills.    The  an- 
thracite -  owning     coal 
railroads  have,  it  is  es- 
timated, more  than  10,000,000  tons  of  an- 
thracite   coal    piled    up    alongside    their 
tracks  in  the  vicinity  of  the  city  of  Xew 
York  alone.     It  will  be  some  months  be- 
fore these  great  corporations  will  begin 
to  feel  any  severe  strain. 
I  hit  the  public  pays! 
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ARTHA,  Henry  wants  me  to 
come  out  and  see  him  this 
summer,"  said  Uncle  Ben  as 
he  took  off  his  spectacles  and 
folded  up  the  letter.  "He  says  us  folks 
down  here  have  only  garden  patches 
alongside  of  the  Western  farms." 

"I  don't  know  as  to  that,  Benjamin, 
but  those  thousand-acre  places  must  cer- 
tainly be  big.  Why,  one  would  reach 
from  the  Corners  way  to  Jenkins  s  corn- 
lot  on  the  creek,  wouldn't  it?" 

"That,  and  more  too.  But  I  don  t  be- 
lieve them  Kansas  folks  are  such  great 
farmers.  Thev  may  spread  over  lots  of 
ground  and  not  get  so  much  out  of  it. 
If  thev  can  beat  York  State  in  growin 
wheat' and  corn,  they'll  do  well.  Henry 
says  thev  use  steam  engines  out  there 
for  plowin'.  Well,  I  guess  our  old  team 
will  do  us  for  a  spell  yit.  I  believe 
though,  I  will  go  out  and  see  the  boy.  1 
haven't  had  a  loafin  spell  now  for  ten 
years,  and  I'd  kind  o'  like  to  know  how 
them  Westerners  do  things,  anyway 

And  this  is  how  it  was  that,  a  few 
weeks  later,  Uncle  Ben  alighted  from  the 
train  and  set  foot  for  the  first  time  on 
Kansas  soil.  As  he  was  hustled  off  to 
Henrv's  farm  behind  the  pair  of  sleek- 
coated  bays,  the  old  man  had  time  to 
glance  at  the  neat  runabout,  then  at  the 


well-groomed  young  fellow  beside  him. 
Henry  not  only  wore  a  collar  and  neck- 
tie, but  had  his  coat  on.  Nor  were  his 
trousers  stuck  in  his  boot-tops.  "  'Pears 
to  me  vou're  not  workin'  very  hard, 
Henry,  but  things  look  prosperous,"  ob- 
served the  old  man,  with  a  sidelong 
glance. 

"I  don't.  Uncle— with  my  hands.  We 
do  more  farming  with  our  brains  out 
here,  because  we  have  to.  But  every- 
thing you  see  is  paid  for,  and  there's  no 
mortgage  on  the  place,  either." 

"How  many  acres  did  you  say  you 
had?" 

"About  a  thousand." 
"Whew !    That  would  make  ten  of  the 
old  place.     S'pose  you  got  most  of  it  in 
wheat?" 

"This  year  we  have  about  800  acres. 
You  see."  I  raise  some  hay — about  fifty 
acres.  Then  there's  a  hundred-acre  corn- 
lot  ;  and  the  rest  is  for  pasture,  a  bit  of 
a  garden,  and  an  orchard  of  as  fine  ap- 
ple-trees as  you  ever  saw  in  York  State, 
I'll  bet." 

"A 'corn-lot  as  big  as  all  my  land. 
Well!  Well!  Don't  see  how  you  can 
do  it." 

"I'll  take  you  around  with  me  and  let 
you  find  out  for  yourself." 

The  next  day  Uncle  Ben  was  up  bright 
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and  early.  He  expected  to  see  Henry 
in  his  farm  "togs"  this  morning,  but  the 
young-  man  looked  just  as  spick  and  span 
as  yesterday.  1  te  had  merely  put  on  a 
pair  of  heavier  shoes  and  turned  up  the 
bottoms  of  his  trousers.  First,  they  went 
to  see  a  tield  which  was  to  be  planted  for 
a  late  crop. 

"What's  the  fellow  drivin'  that  wagon 
over  it  for?" 

"That's  not  a  wagon — that  is  a  manure 
spreader.  Instead  of  scattering  it  with 
a  pitchfork  as  he  goes  along  over  the 
tield.  the  man  lets  the  manure  scatter 
itself.  As  the  horses  move  ahead,  the 
stuff  keeps  working  back  upon  a  sort  of 
drum  or  cylinder  that  revolves.  The 
drum  scatters  it  just  as  evenly  as  you 
shake  the  salt  out  of  the  salt-cellar." 

"Hum.     Saves  time,  don't  it." 

"Should  say  it  did.  That  machine  does 
as  much  as  a  dozen  men  could  do,  and 
does  it  better.  But  wait  until  we  get 
down   to   where   they   are   cutting  corn." 

Then  Uncle  lien  did  whistle  in  earnest. 
II  ere  were  machines  moving  along  the 
vd^c  of  the  great  cornfield  just  like 
the  horse  mower  he  used  in  his  wheat 
patch.  Projecting  from  the  lower  part 
of  each  was  a  long  steel  blade,  which  cut 
off  every  stalk  just  above  the  roots.  As 
fast  as  each  was  cut,  it  was  wrapped  into 
a  big  bundle  by  a  metallic  arm  which 
guided  a  cord  around  the  stalks,  tying 
the   bundle   mechanically.      This   contri- 


vance was  actuated  by  a  crank  which  the 
operator  could  turn  with  his  right  hand, 
while  controlling  his  horses  with  the 
other. 

"Great  thing,  ain't  it?"  said  the  young 
farmer.  "Cuts  the  corn  and  shocks  it — 
all  by  horse  power.  Saves  all  the  work 
we  bad  to  do  with  the  corn  knife.  How 
my  back  used  to  ache  when  you  were 
showing  me  how  to  shock  on  the  old 
place!  This  is  why  a  man  can  have  a 
hundred  or  a  thousand  acres  in  corn  out 
here." 

"But  it  must  be  a  job  to  busk  it.  Where 
can  you  get  enough  people  to  do  it?" 

Henry  laughed.  "You're  thinking  of 
the  old-time  busking  bee  and  the  red  ear 
and  pretty  girl.  Well,  I'm  sorry  to  say 
we're  too  new-fangled  for  that.  Our 
busking  bees  are  all  run  by  steam  power. 
We're  going  over  to  one  of  the  corn 
barns  now,  and  I'll  show  it  to  you." 

Beside  the  door  of  the  barn,  was  a 
curious-looking  contrivance  mounted  on 
wheels,  so  that  it  could  be  moved  from 
place  to  place  like  a  wagon.  From  the 
front  end,  a  pipe  about  the  diameter  of  a 
heat  pipe  used  in  connection  with  the  or- 
dinary  furnace  projected  into  the  barn- 
loft.  From  the  side  extended  a  wooden 
trough  in  which  an  endless  belt  revolved. 
On  the  other  side  of  the  machine  stood  a 
wagon  loaded  with  cornstalks  just  as 
harvested  in  the  field.  A  man  with  a 
pitchfork  was  piling  these  upon  the  me- 


EVEN   THE    MANURE   IS   SPREAD   BY   MACHINERY. 


WHAT  UNCLE  BEX  SAW  ON  A   KANSAS  FARM 


355 


tallic   table   of   the   husker,   from   which 
they  were  pushed  into  a  hopper.     Here 
the' stalks  were  forced  over  knives  which 
not  only  cut  off  the  ears,  but  stripped 
the  husks  from  each  ear.    As  fast  as  the 
stalks   and    husks    were   removed,   they 
passed  to  the  mouth  of  the  pipe  running 
into    the    barn-loft,     and     were    blown 
through  it  bv  a  revolving-  fan.    The  ears 
fell    into     another    hopper,     where    the 
kernels    were    shelled    from    each    and 
poured  into  a  bag  at  the  side  of  the  ma- 
chine,   the    empty    cobs 
being  carried  off  by  the 
endless  conveyor  in  the 
wooden  trough.  A  steam 
engine     of     about     ten 
horse-power   was   belted 
to  the  sheller  and  husk- 
er,   and    operated    it    so 
rapidly  that  the  two  hu- 
man  feeders   -were   con- 
tinually at  work. 

"That's  the  sort  of 
husking  bee  we  have  in 
Kansas,"  said  Henry. 
"That  machine  does 
more  than  sixty  people 
could  do,  yet  it  requires 
only  an  engineer  and 
two  men  to  feed  it.  You 
know  now  why  Kansas 
has  a  corn-lot  of  over 
eight  million  acres,  be- 
sides beating  the  rest  of 
tin's  great   countrv   of  ours   on   wheat. 

"You  folks  are  certainly  up  to  the 
times  when  it  comes  to  corn  growm',  but 
I  expect  you  have  some  big  machines  for 
wheat,  too,  don't  you?" 

"We'll  have  to  put  in  a  whole  day 
where  thev're  harvesting  to  show  you 
that.  One"  of  my  fields  runs  up  against 
Charlie  Sheldon's ;  but  his  is  much  big- 
ger, and  he  uses  what  we  call  "tractors. 
My' work  is  done  bv  horse  power."- 

"How  do  you  tell  where  your  wheat 
begins  and  his  leaves  off?  I  don't  see 
anv  fences." 

"Haven't  had  time  to  put    em  up  yet 
Too  busv  with  the  crops.     But  we  fixed 
that.     We  just  had  each  field  surveyed, 
and  we  go' by  the  stakes  when  we  har- 
vest/' 

"My,  but  they  must  be  great  patches. 
"One  of   Sheldon's  is  two  miles  in  a 
straight  line  from  one  end  to  the  other. 


The  next  day,  when  they  reached  the 
scene  of  operations  in  the  wheat  field, 
the  spectacle  was  one  which  made  Uncle 
Ben  gasp  with  astonishment.  He  counted 
the  horses  hitched  to  the  ponderous  ap- 
paratus that  loomed  up  in  the  sea  of 
waving  grain.  Ten.  twenty— actually 
thirty-two— in  the  string.  Apparently 
thev  were  pulling  a  threshing  machine 
with  a  reaper  attached  to  its  side;  but 
where  the  field  had  been  covered  the 
stalks  were  still  standing ! 


Cutting  Corn  by 


Horse  Power,  and  Shocking  It  at  the  Same  Time  by 
Machinery. 

"That   don't   seem   to   cut    very   well," 
said   the   old    man.      "Must  be  a   lot  of 

"It's  different  from  the  harvesters  you 
have    East.      Sometimes    we    leave    the 
straw  in  the  field  if  we  are  in  a  hurry, 
and  just  run  a  header  over  it;  for  if  we 
want  the  straw,  we  can  cut  the  stalks  any 
time.     What    you  see  is  a  heading  and 
threshing  outfit.   The  header  is  just  what 
it  is  called.     It  clips  off  the  heads  or  tops 
containing  the  kernels.     As  fast  as  cut, 
thev  fallonto  a  moving  belt,  which  car- 
ries them  right  into  the  thresher.    As  the 
thresher  moves  along,  it  threshes  out  the 
o-rain  in  the  usual  way  and  pours  it  into 
bags,  so  that  all  we  have  to  do  is  to  load 
the  bags  on  wagons  and  take  them  right 
to  the  grain  barn  or  to  town.     Just  now, 
vou  know,  wheat  is  up,  and  everybody 
'is  rushing  it  to  market  as  fast  as  possi- 
ble, so  I  am  heading  and  threshing  this 
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whole  field  at  one  operation.  We  can 
easily  go  over  50  to  75  acres  a  day  with 
this  outfit,  for  the  header  cuts  a  swath 
twenty  feet  wide.  Over  there,  Sheldon 
is  just  running  a  header  alone.  You  see, 
it  is  pushed  along  with  four  or  five  horses 
behind  it.  The  row  of  wagons  are  'grain 
barges,'  as  we  call  them.  One  is  kept  at 
the  side  of  the  header,  and  driven  at  the 
same  speed.  The  heads  are  loaded  into 
it  bv  the  moving  belt ;  and,  as  soon  as 
filled,  it  is  driven  away  and  another  takes 
its  place.  He's  got  a  stationary  thresher 
somewhere,  and"  the  barges  are  feeding 
it ;  but  wait  till  you  see  his  tractor.  I 
guess  he's  got  it  on  the  other  side  of  the 
field.  We'll  get  over  there  this  after- 
noon." 

When  Uncle  Ben  saw  it,  he  could 
scarcely  believe  his  eyes.  He  knew  all 
about  the  threshing  machine,  and  the 
way  it  was  drawn  from  farm  to  farm  in 
York  State,  to  separate  the  grain  from 
the  straw  ;  but  the  traction  engine  merely 
pulled  the  thresher  along  the  "pike,"  and 
then  was  used  as  a  stationary  engine  to 
run  the  thresher.  It  seemed  like  a  toy 
contrasted  with  this  great  farm  motor, 
which  moved  across  the  field  exerting 
the  power  of  seventy-five  horses ;  but  the 
power  was  needed,  for.  as  it  worked  its 
way  forward,  it  kept  in  motion  mechan- 
ism which  cut  every  stalk  of  grain  in  a 


Stacking  Hay  with  Patknt  Hay-Lii  ter. 

space  thirty  feet  wide,  carried  it  to  the 
thresher,  separated  the  wheat  and  put  it 
into  sacks,  and  then  piled  the  straw  to 
one  side.  Every  twelve  hours  it  con- 
verted 150  acres  into  stubble;  yet  the 
••crew"  required  consisted  merely  of  an 
engineer  and  helper,  a  man  to  take  away 
the  filled  grain-bags,  and  a  fourth  to  con- 
trol the  movements  of  the  thresher. 

"I  wish  you  could  see  the  tractor 
do  the  work  of  the  farm  horse  in  the 
early  season,"  observed  Henry,  as 
he  'noted  Uncle  Ben's  interest  in 
the  harvesting  scene.  "Here  it  takes 
just  as  many  horses  to  turn  up  corn 
land  as  it  doe's  the  clay  soil  out  East.  \\  e 
would  calculate  about  three  to  a  plow, 
and  to  get  over  an  acre  or  two  is  a  good 
day's  work,  but  it  is  wonderful  what  can 
be'  done  with  these  things.     When   the 


A    MECHANICAL   MAUD    MILLER. 
Rakes  hay  and  stacks  it  at  the  -  ame  time. 
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A    FARM    FREIGHTING   OUTFIT   IN   THE   WEST. 
Hauled  by  two  tractors,  and  used  in  the  hill  country. 


tractor  begins  operations,  there  is  no 
'clucking.'  no  urging,  no  cracking  of  the 
whip.  The  engineer  pulls  his  lever,  and 
then,  with  both  hands  to  the  wheel,  in- 
creases or  decreases  the  steam  pressure. 
\  en  slowly  the  great  driving-wheels  re- 
volve at  first,  until  the  man  gets  an  idea 
i if  the  resistance  from  the  stiffness  of  the 
soil.     If  he  puts  on  too  much  steam,  he 


may  jerk  the  plows  out  of  the  ground 
and  drag  them  along  the  surface.  As  it 
is,  the  big  chunks  of  steel  are  thrown 
several  feet  into  the  air  if  they  happen  to 
get  into  a  bed  of  loose  earth  or  sand  that 
the  engineer  did  not  notice.  By  degrees 
the  whole  surface  is  turned.  Faster  and 
faster  the  plow-points  move  through  the 
earth  and  stubble,  each  cutting'  a  straight 


,r.  -  / 


«*&* 


'  0**$m 


DIGGING   POTATOES   BY   MACHINERY. 

Alternate  rows  are  first  dug  and  picked  up;  then  the  others  are  dug.     Otherwise  too  many  potatoes  would  be 

tramped  upon  by  the  horses  or  covered  over  with  dirt. 
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furrow.  A  strip  from  ten  to  twelve  feet 
wide  is  plowed  as  the  tractor  moves 
across  the  field.  There  may  be  obstacles 
in  the  way — hummocks  and  stumps  and 
stone  piles.  The  steersman  guides  the 
big  front  wheel  around  them.  Of  course 
the  plows  cannot  be  steered;  so,  when 
one  reaches  the  stump  or  stone  pile,  the 
tractor  stops  until  the  implement  is  lifted 
around  it." 

"The  farmer  with  a  tractor  thinks  it 
is  slow  work  if  he  does  less  than  twenty- 
five  acres  in  an  average  day.  But  the 
tractor's  work  does  not  stop  here.  Plow- 
ing you  know,  is  easv  compared  to  har- 
rowing. Think  of  a  weight  of  fifteen  to 
twenty  tons  being  rolled  over  soft,  fresh- 
lv  turned  earth  at  a  rate  of  two  hundred 


But  even  Western  hay-making  was  a 
revelation  to  the  York  State  farmer,  lie 
was  accustomed  to  horse  mower  and 
rake;  but  the  idea  of  loading  the  hay 
by  machinery  was  something  novel,  and 
at  his  request  Henry  drove  behind  one 
of  the  automatic  loaders.  It  was  hitched 
to  the  rear  end  of  the  hay  wagon,  and 
consisted  merely  of  a  two-wheeled  truck 
supporting    an     inclined     platform,    the 


HUSKING   AND   SHELLING   CORN   BY    MACHINERY. 
The  machine  cuts  the  ears  from  the  stalks,  husks  them,  shells  the  corn,  and  carries  the  stalks  and  husks  mto  the  loft. 


and  fifty  acres  in  a  day.  The  tractor 
goes  over  ground  so  soft  that  the  men 
walking  beside  it  sink  above  their  ankles 
in  the  loam  or  mud.  The  harrows  it 
pulls  are  made  specially  for  it.  They 
are  usually  fifty  feet  square,  ten  times  the 
ordinarv  horse  size ;  and  two  or  three 
are  ope'rated  at  a  time,  each  covering 
two  hundred  square  feet  of  ground,  into 
which  their  teeth  go  to  a  depth  of  six 
inches.  Yet  they  are  dragged  over 
twenty  and  twentv-five  acres  in  an  hour. 
Seed  drills  may  be  attached  to  the  har- 
rows, so  that  at  one  process  the  hundred- 
acre  lot  is  planted  and  cultivated." 


lower  part  of  which  consisted  of  an  end 
less  belt.  As  the  truck  was  drawn  along 
behind  the  wagon,  the  hay  was  caught 
on  the  moving"  belt  and  carried  up  the 
incline  to  the'top  of  the  load,  where  it 
was  stowed  away  by  a  man  with  a  pitch- 
fork. As  fast  as  a  wagon  was  loaded, 
the  loader  was  disconnected  and  the  hay 
carried  to  the  barn  or  stack. 

"Well,  Henry,  it's  a  great  arrangement 

somethin'    I    never    cal'lated    on — this 

farmin'  by  machinery.  I  see  now  why 
you  folks  "out  here  on  the  prairies  laugh 
at  our  little  places.  A  hundred  acres 
ain't  even  big  enough  for  one  crop  for 
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POTATO  PLANTING    MACHINE    AT  WORK. 
No   machine  lias  yet  been   invented   which  will  cut  potatoes  so  that  an 
will  surely  remain  on  each  piece;  but,  once  cut  by  hand,  this  machine 
will  drop  them  and  cover  them  up  with  ear:h 


you,  is  it?  But  it  must  cost  a  pile  o' 
money  to  buy  these  engines  and  headers 
ami  spreaders  ami  what  not,  yet  you  say 
your  place  ain't  mortgaged.  Mow  is  it 
about  your  neighbors — that  fellow  who  is 
the  steam  fanner — is  he  doin'  well?" 


"I  should  say  he  was. 
The  last  year  we  had 
siNty-cent  wheat,  how 
much  do  you  think  he 
ralse(l — 80,000  bushels. 
He  had  4,000  acres  and 
it  cost  him  for  every- 
thing from  plowing  to 
teaming  it  to  the  depot 
just  $19,000  by  his 
books.  He  really  got 
$50,000  for  the  '  crop. 
Take  out  $20,000,  and 
vou  have  his  profit — 
$30,000,  and  on  sixty- 
cent  wheat.  Last  year, 
yon  know,  it  touched  a 
dollar.  Well,  he  got  in 
20,000  bushels  at  that 
price  out  of  a  60,000- 
bushel  crop.  The  rest 
averaged  75  cents.     Do 

vou  think  he  is  doing  well?" 

'Well  ?    Why.  I'd  like  to  sell  my  whole 

place  for  a  quarter  of  his  profit." 
"What  would  you  do?" 
''Come  out  here  and  get  rich,  too,  just 

like  vou  fellows  are  doin".  " 


A  Wish 


% 


■jj  F  any  little  word  of  ours 
•j  I         Can  make  one  life  the  brighter ; 
If  any  little  song  of  ours 

Can  make  one  heart  the  lighter  — 
God  help  us  speak  that  little  word. 

And  take  our  bit  of  singing. 
And  drop  it  in  some  lonely  vale 
To  set  the  echoes  ringing  ! 
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F  some  one  were  to  dis- 
i  cover  that  ordinary  dirt 
was  a  fuel,  which,  burned 
under  certain  simple  con- 
ditions, yielded  as  good  or 
better  results  than  the 
best  Pennsylvania  anthracite,  it  is  easy 
to  imagine  the  popular  sensation  that 
would  be  caused.  Yet  results  almost  if 
not  quite  as  sensational,  obtained  by  the 
U.  S.  Geological  Survey  Coal-Testing 
Plant  at  the  St.  Louis  Exposition  last 
summer,  have  passed  almost  unnoticed 
by  the  general  public. 

The    experiments   at    this    plant    have 
demonstrated  that  bituminous  coal,  here- 
tofore considered  less  than  half  as  valu- 
able as  anthracite,  will,  when  manufact- 
ured into  gas  and  burned  in  a  gas  en- 
gine, produce  as  much  net  horse-power 
per  ton  of  fuel  as  the  best  anthracite ; 
and,  still  better,  that  lignite,  which  is  so 
common  all  through  the  West  and  has 
been   considered   almost    worthless,    will 
actually  yield  more  horse-power  per  ton 
than  the  best  anthracite  burned  under  a 
steam    boiler.      It    has    shown    that    all 
grades  of  coal,  from  the  best  to  the  most 
worthless  as   judged  by 
former     standards,     can 
be  utilized  in  this  man- 
ner, their  value  for  pro- 
ducing gas   being,   gen- 
erally  speaking,   exactly 
inverse  to  their  value  in 
directly  producing  steam 
in  a  boiler.     That  is  to 
say,  the  poorer  the  coal 
for  direct  steam-produc- 
ing purposes   (by  which 
power     coal     has     been 
valued  in  the  past),  the 
more   valuable   it   seems 
to   be    for   yielding   gas 
for   use   in  the   gas   en- 
gine. 

Considered  simply  on 

their       merits,        WltllOUt  Engine  and  Producer  Room  of  Suction  Producer-Gas    Power  Plant. 


comparison  with  anthracite,  the  lig- 
nites and  bituminous  coals  tested  yield 
two  and  a-half  times  as  much  power 
when  used  in  the  gas  engine  as  they  do 
when  used  under  boilers  for  producing 
steam,  and  thus  are  shown  to  be  available 
for  fuel  where  before  many  of  them  were 
practically  useless. 

The  value  of  the  results  of  these  in- 
vestigations is,  of  course,  not  limited  to 
the  coal-producing  sections  of  the  coun- 
try, but  extends  through  every  State  and 
Territory  where  coal  or  other  mineral 
fuel  is  used  as  a  source  of  power.  If  coal 
can  be  made  to  yield  two  and  one-half 
times  as  much  power  as  it  has  heretofore, 
it  means  that  only  two-fifths  as  much 
coal  will  be  required  to  produce  a  given 
amount  of  power.  That  is,  our  coal  bills 
will  be  cut  in  half,  although,  paradoxi- 
cally, the  price  of  coal  will  not  be  re- 
duced. For  instance,  in  the  New  En- 
gland States,  where  no  coal  is  mined, 
the  annual  cost  of  the  coal  consumed  for 
producing  steam  power  for  manufactur- 
ing purposes  is  approximately  $50,000,- 
000.  The  development  of  this  power 
through  the  more  efficient  methods  sug- 
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A  Gas  Meter  in  a  Producer-Gas  Plant. 

gested  by  these  investigations  would 
mean  a  saving  to  the  manufacturers  in 
these  States  of  $15,000,000  to  $20,000,- 
000  per  annum.  And  so  in  other  sections 
of  the  country. 

As  another  illustration  of  the  way  the 
discoveries  at  St.  Louis  may  influence 
the  affairs  of  the  nation  as  a  whole,  it 
may  be  stated  that  there  were  used  in 
the  naval  vessels  of  the  United  States  in 
1903  approximated  500,000  tons  of  coal, 
costing  $2,500,000.  If  the  future  gas 
producer  and  gas  engine  can  be  substi- 
tuted on  our  battleships  and  cruisers  for 
the  existing  steam  boilers  and  engines, 
the  saving  in  the  cost  of  coal  would  be 
not  less  than  $1,000,000  per  annum  ;  and 
— which  would  be  of  far  greater  impor* 
tance — the  distance  traversed  by  each 
ship  without  coaling  would  be  more  than 
doubled.  Again,  coals  and  other  mineral 
fuels  used  in  the  United  States  cost  the 
consumers  approximately  $1,500,000,000 
annually  ;  this  means  that  the  gas-engine 
method  will  reduce  the  consumption  of 
coal  sufficiently  to  save  $500,000,000  a 
year  to  the  country  as  a  whole.  It  would 
seem  incredible  were  it  not  vouched  for 
by  the  government  experts. 

All  the  above,  be  it  remembered,  is 
with  the  gas  engine  of  to-day,  imperfect 


as  it  still  is.  But,  as  is  well  known,  the 
gas  engine  is  passing  through  a  tran- 
sitional perior.  In  the  larger  sizes,  the 
vertical,  single-acting  engine  is  being  re- 
placed by  the  horizontal,  double-acting. 
Other  changes  and  improvements  are 
constantly  being  made  which  tend  to  do 
for  the  gas  engine  what  compounding 
and  tripling  the  expansions  have  already 
done  for  the  steam  engine.  When  this  is 
accomplished,  the  revolution  in  our  ideas 
concerning  the  relative  values  of  coals 
must  be  even  more  pronounced. 

The  authority  for  conducting  the  in- 
vestigation whose  results  have  proved  so 
sensational,  was  contained  in  the  Urgent 
Deficiency  bill  that  passed  Congress  Feb- 
ruary 18,  1004.     It  read  as  follows: 

"For  analyzing  and  testing  at  the  Louisiana 
Purchase  Exposition  the  coals  and  lignites  of 
the  United  States,  in  order  to  determine  their 
fuel  values  and  the  most  economic  method  for 
their  utilization  for  different  purposes,  under  the 
supervision  of  the  Director  of  the  United 
States  Geological  Survey,  thirty  thousand  dol- 
lars, to  be  available  until  expended. 

Provided,  That  all  testing  machinery,  and  all 
coals  and  lignites  to  be  tested,  shall  be  con- 
tributed without  charge  to  the  Government," 

Two  months  later,  in  the  General  De- 
\  ficiency  bill,  an  additional  appropriation 
of  $30,000  was  provided,  making  the 
total  sum  appropriated  for  the  purpose 
$60,000 — enough  to  carry  on  the  work 
till  July  1,  1906. 

For   carrying  out   the    provisions    of 


American  Briquetting  Machine  at  Work. 
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these  acts,  the  Director  of  the  Geological 
Survev  appointed  a  committee,  consisting 
of  Edward  W.  Parker,  chairman,  Joseph 
A.  Holmes,  and  Marius  R.  Campbell,  to 
direct  the  construction  and  operation  of 
the  plant. 

As  the  law  required  all  the  testing  ma- 
chinery and  all  the  coals  that  were  to  he 
tested  to  he  furnished  to  the  Government 
free  of  charge,  it  was  not  possible  to 
equip  an  ideal  testing  plant,  and  the  as- 


from  which  they  were  obtained,  and  also, 
as  far  as  possible,  the  various  fields  or 
districts  within  the  State. 

The  value  of  tests  of  fuel  and  similar 
materials  depends  largely  upon  the  way 
in  which  the  samples  are  obtained  and 
what  they  represent.  Accordingly  it  was 
decided  that  the  Government  should  su- 
perintend the  collection  of  the  samples, 
so  as  to  be  in  position  to  guarantee  that 
the   coal   tested     fairly     represented    the 


AMERICAN    CROSSLEY    SUCTION   GAS-PRODUCER. 


sembling  and  construction  of  such  equip- 
ment as  could  .he  obtained  entailed  some 
annoying  delays  :  hut  the  plant  was  finally 
put  into  working  order. 

Next  came  the  selection  of  the  sam- 
ples. Under  the  terms  of  the  law.  all 
these  had  to  he  furnished  free  and  deliv- 
ered free.  It  was  decided  by  the  com- 
mittee in  charge,  that,  for  practical  tests 
of  the  character  contemplated,  not  less 
than  one  carload  of  coal  should  he  ac- 
cepted. In  response  to  invitation,  offers 
of  coal  were  made  from  almost  every 
coal-producing  State  in  the  Union.  From 
these  offers  it  was  decided  to  accept  such 
samples   as   best    represented   the    State 


commercial  product  from  the  mine — so 
far,  at  least,  as  one  carload  can  repre- 
sent the  average  output. 

In  order  that  a  car  shall  contain  av- 
erage coal,  it  must  be  loaded  with  coal 
from  all  parts  of  the  mine.  This  could 
be  done  only  by  setting  aside  cars  for 
different  rooms  until  coal  from  all  rooms 
had  been  obtained.  This,  however,  was 
impracticable,  as  it  would  require  a  great 
man}-  mine  cars  and  more  trackage  than 
almost  any  mine  possesses.  But,  in  the 
course  of  regular  work,  coal  comes  from 
all  parts  of  the  mine:  and  therefore,  in 
a  mine  of  small  or  medium  capacity,  a 
car    loaded    in   the   ordinary   manner    is 
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likely  to  contain  coal  from  all  parts,  and 
therefore  to  be  representative  coal.  The 
sample  was  therefore  collected  as  it  came 
from  the  mine,  being  carefully  watched 
so  as  to  prevent  any  irregularity  that 
would  tend  to  make  the  test  sample  bet- 
ter or  worse  than  the  average  output.  It 
was  on  these  samples 
that  the  sensational  tests 
were  made. 

Another  demonstration 
not  so  sensational  but  al- 
most as  important,  re- 
lates to  the  use  of  slack 
or  waste.  It  has  been 
shown  that  this  will 
make  good  gas  also.  Ev- 
ery coal  mine  is  sur- 
rounded by  enormous 
piles  of  slack  which  will 
burn  but  will  not  bring 
enough  in  the  market  to 
pay  for  transportation 
for  use  beneath  boilers. 
However,  by  placing  it 
in  a  gas  producer,  this 
slack  will  drive  an  en- 
gine with  an  economy  of 
four  times  that  obtained 
by  burning  it  under  a 
boiler,  and  for  such  use  can  pay  any  rea- 
sonable freight.  This  discovery  is  worth 
millions  of  dollars,  transforming  as  it 
does  worthless  mountains  of  slack  into 
valuable  fuel.  As  about  half  the  output 
of  every  bituminous  mine  is  slack,  the 
value  of  this  discovery  may  be  guessed. 

Still  another  demonstration  at  the  plant 
relates  to  briquettes.  These,  which  have 
long  been  used  in  Europe,  consist  of 
waste  coal  mixed  with  some  binding  ma- 
terial compressed  into  "eggettes."    They 


are  used  abroad  for  cooking,  house-heat- 
ing, locomotive-driving,  and  for  furnish- 
ing steam  power  generally!  This  form  of 
fuel  is  very  important  in  countries  where 
coal  is  scarce,  and  we  are  approaching 
the  necessity  for  using  it  in  several  parts 
of  the  United   States.     The  cost  is  the 


Calorimeter  and  Reading  Telescope. 

main  factor  here,  as  on  it  depends  the 
power  of  briquettes  to  compete  with  coal. 
The  coal-testing  plant  has  shown  that  in 
certain  parts  of  the  country,  where  both 
lignite  (or  bituminous  coal)  and  an  effi- 
cient binder  are  found  in  close  proximity, 
they  can  be  made  and  shipped  for  con- 
siderable distances  at  a  good  profit. 
Briquettes  properly  made  make  no 
smoke,  and  have  been  found  to  be  con- 
siderablv  more  economical  and  much 
cleaner  than  coal. 


Worth  Listening  To. 

MAN  rather  taciturn  in  speech;  silent  when  there  was 
nothing  to  be  said;  hut  pertinent,  wise,  sincere,  when  he 
did  speak;  always  throwing  light  on  the  matter.  This 
is  the  only  sort  of  speech  Worth  speaking. — CARLYLE. 


A    MODERN   FORT   IN   ACTION. 

Mortar  battery  shown  in  foreground  at  left;  fire-control  station  at  right.     Rapid-fire  guns  are  located  along  water- 
front.    Dotted  line  shows  imaginary  triangle. 


Co  Suslllvmia 


EVER  again  will  a  Farragut 
"damn  the  torpedoes"  and 
lead  his  fleet  past  the  guns 
of  a  land  fort.  Never  will 
a  Dewey — no  matter  how 
brave — take  his  battleships 
into  the  harbor  of  a  hostile  city.  Modern 
seacoast  fortifications,  in  the  opinion  of 
all  experts,  cannot  be  successfully  as- 
sailed from  the  water  side. 

In  the  manning  and  operation  of  these 
impregnable  fortresses,  calculating  sci- 
ence and  electrical  apparatus  have  taken 
the  place  of  individual  daring  and  keen 
human  eyes.  Where,  of  old,  the  gunner 
raised  or  lowered  his  great  weapon  into 
place,  and,  carefully  sighting  along  its 
barrel,  aimed  it  at  the  approaching  foe, 
the  gunner  of  to-day,  seated  far  down 
underground,  behind  and  below  heavy 
earthworks,  pulls  a  few  levers  which  ele- 
vate or  depress  his  gun  and  give  it 
proper  direction,  and  then  starts  the 
mechanism  which  lifts  the  concealed 
weapon  above  the  top  of  the  parapet. 
The  instant  it  comes  to  rest,  it  is  automat- 


ically discharged,  and  the  recoil  sends 
the  gun  back  to  its  covered  resting-place, 
out  of  sight  and  fully  protected  from  the 
enemy's  shots. 

Rarely  does  the  modern  pointer  of  a 
great  coast-defense  gun  see  the  target 
at  which  he  aims.  Rarely  can  he  note 
the  effect  of  his  fire.  Instead  of  listen- 
ing to  the  hoarse  cheers  of  his  comrades 
in  the  trenches,  his  ears  are  strained  to 
catch  the  whispers  which  come  over  the 
telephone  receiver  fastened  to  his  ear 
from  the  commander  of  the  gun  crew, 
who  is  stationed  at  the  distant  range- 
finding  and   fire-control   station. 

Most  of  the  glory  is  gone  from  war — 
at  least  from  this  part  of  it.  It  has  be- 
come a  matter  of  mathematics  and  mech- 
anism. Instead  of  calling  for  the  heroic 
devotion  of  brave  men,  risking  life  in 
defense  of  a  forlorn  hope,  it  needs  now 
the  careful  calculation  of  college  pro- 
fessors and  the  technical  skill  of  electric- 
ians and  mechanics,  both  working  under 
conditions  of  small  personal  danger. 

Verv  new  and  modern  are  these  almost 
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The  Plotting  Board  in  Use. 


automatic  and  entirely  impregnable 
coast-defense  forts.  So  modern,  indeed, 
that  the  installation  of  comparatively  few 
of  them  has  been  completed.  But  so  com- 
plete is  the  confidence  of  all  the  experts 
in  their  inviolability,  that  $50,000,000  is 
to  be  spent  at  once  by  the  United  States 
alone  in  the  perfection  of  its  coast  de- 
fense. (  )f  this  amount,  at  least  one  mil- 
lion will  he  expended  at  Forts  Hamilton 
and  Schuyler,  guarding  the  harbor  of 
New  York. 

In  coast-defense  work  the  first  neces- 
sity is  to  be  always  prepared  for  attack — 
never  to  be  caught  napping.  With  this 
idea  in  view,  small  ships  of  a  new  type 
and  great  speed  are  being  built  for  scout- 
ing purposes.  Telephone  systems,  sup- 
plementing the  telegraph,  are  being  built 
along  the  whole  coastline,  each  station 
connected  with  the  nearest  fortress. 
Coast  guards  and  lookouts  are  being  fur- 
nished with  portable  searchlights;  and 
each  observer  will  carry  with  him  a  port- 
able telephone,  the  receiver  clamped  to 
his  ear,  so  that  he  may  be  in  constant 
touch  with  the  officer  in  command  of.  the 
fire-control  station.  More  remarkable 
still  is  the  flying  "periscope,"  a  scientific 
combination  of  telescope  and  camera, 
which  will  automatically  take  snapshots 
showing  the  details  of  everything  visi- 
ble  on  land  and  water  within  a  distance 
of  ten  or  even  twenty  miles. 

In  practice  it  has  been  found  possible 
to  lot-ate  a  target  five  or  six  miles  away, 
make  the  necessary  calculations,  aim  and 


fire  a  gun,  and  drop  a  shot  exactly  on  the 
specified  spot,  all  within  three  or  four 
minutes. 

The  general  plan  or  layout  by  which 
the  heavier  guns  and  mortars  are  enabled 
to  make  such  remarkable  shots  at  ex- 
treme long  range,  may  be  better  under- 
stood by  reference  to  the  illustration  of 
the  "horizontal  base"  system  of  range 
finding. 

Within  the  fortification,  there  are  two 
observation  points,  at  which  the  range 
stations  are  located.  In  each  are  placed 
the  mathematical  instruments  for  sight- 
ing a  hostile  vessel,  which  is  the  possible 
target,  and  determining  its  angular  di- 
rection. One  of  these  is  the  fire-control 
station,  which,  like  the  conning  tower  of 
a  battleship,  is  the  nerve  center  of  the 
fort.  From  it,  to  all  parts  of  the  forti- 
fications, extend  electric  lines  for  com- 
munication purposes.  The  importance  of 
these  lines  cannot  be  overestimated.  In 
mere  size,  the  nerves  are  far  and  away 
the  slightest  and  most  insignificant  por- 
tions of  the  human  anatomy.  The  great- 
est of  these  is  as  nothing  compared  with 
the  least  of  the  bones  or  muscles.  But 
destroy  these  microscopic  nerves,  and  the 
great  bones  and  muscles  become  mere 
helpless,  floundering,  useless  things,  in- 
capable of  action,  and  a  burden  by  reason 


Coast  Guards  Using  Azimuth  Telescope  and 
Telephone. 
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of  their  very  bulk.  As  are  the  nerves  to 
the  body,  so  are  the  electric  wires  to  the 
modern  fort. 

As  might  be  expected,  there  is  little  of 
the  so-called  glory  of  war  in  this  kind 
of  fighting.  The  men  not  only  fight  be- 
hind earthworks,  but  their  work  is  of 
such  a  nature  that  there  is  practically  no 
need  of  their  being  exposed  at  any  time. 


a  few  of  the  elements  to  be  considered  in 
such  an  undertaking.  It  is  not  enough 
to  locate  a  ship  at  a  given  moment. 
Since  the  ship  is  constantly  moving,  her 
speed  must  be  estimated,  and  the  time 
it  will  take  her  to  reach  a  certain  point 
thus  calculated.  The  velocity  of  the  shot 
must  also  be  considered,  and  the  proper 
allowance  made  for  the  time  it  will  take 


A    MODERN   DISAPPEARING    GUN. 


They  are  located  in  sunken  trenches  or 
emplacements  so  contrived  that  no  shot 
can  be  fired  at  them  which  will  hit  them. 
The  only  possibility  of  a  shot  finding  its 
way  into  these  hiding-places,  is  in  the 
event  of  a  shell  bursting  overhead  so 
that  some  part  of  it  is  thrown  downward 
at  an  entirely  different  angle  from  the 
direction  in  which  it  has  come.  There 
is  not  one  chance  in  hundreds  that  such 
a  thing  will  ever  happen,  and  by  just 
that  proportion  is  the  safety  of  the  men 
in  the  batteries  secured. 

The  work  laid  out  for  the  men  in  the 
range  stations  is  so  to  read  the  positions 
of  the  enemy's  ships  that  the  guns  may 
be  aimed  at  them  with  mathematical  ac- 
curacy.    It  may  be  well  to  mention  here 


to  reach  the  point  selected.  Then,  again, 
the  angle  of  the  gun  must  be  calculated 
according  to  the  length  of  the  range.  In 
firing  a  shot  a  distance  of  several  miles, 
it  is  necessary  to  elevate  the  muzzle  of 
the  gun  much  higher  than  for  a  shorter 
range.  An  entirely  different  set  of  cal- 
culations must  be  carried  out  for  each 
type  of  gun.  The  mortars,  for  instance, 
since  they  must  be  aimed  at  a  very  much 
higher  angle  than  the  rifles,  demand  en- 
tirely different  treatment.  The  density 
of  the  atmosphere  and  the  force  and 
direction  of  the  wind  must  also  be  taken 
into  consideration. 

A  gun  is  never  fired  directly  at  a  mov- 
ing ship.  Should  a  shot  be  sent  directly 
after  a  vessel  going  at  speed,  the  target 
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Searchlight  Located  on  Beach. 
Connected  by  telephone  with  range-finding  and  fire- 
control  station. 


would  be  far  out  of  the  way  long  before 
the  shot  arrived.  It  is  necessary  to  fire 
a  shot  at  the  supposed  spot  the  vessel 
will  occupy  at  the  instant  the  ball  reaches 
its  destination.  The  gunner,  therefore, 
literally  fires  into  the  air,  but  with  the 
belief,  based  upon  the  most  careful  cal- 
culations, that  the  ship  will  arrive  in  time 
to  be  hit. 

In  the  work  of  the  mortar  batteries 
it  is  necessary  for  the  calculation  to  be 
even  more  accurate.  The  side  of  a  war- 
ship presents  a  large  target  as  com- 
pared with  the  deck  of  the  same  ship, 
which  is  the  target  of  the  mortar  bat- 
teries. It  is  thus  much  more  difficult  to 
hit  the  deck  ;  and  yet  so  accurate  arc  the 


Coast  Guards  on  Lookout. 
In  continuous  telephone  communication  with  the 


observations  and  calculations  of  these 
modern  gunners  that  it  is  generally  be- 
lieved no  navy  could  successfully  steal 
past  a  modern  fort. 

Let  us  now  see  just  what  happens 
when  all  this  machinery  is  brought  into 
play.  The  actual  process  is  by  no  means 
as  complicated  as  might  at  first  seem. 
By  following  the  position  of  the  range 
stations  and  batteries  in  the  illustration, 
the  process  will  appear  comparatively 
simple. 

On  the  instant  a  hostile  ship  appears  on 
the  horizon,  readings  are  taken  at  the 
two  stations  A  and  B,  A  being  the  fire- 
control  station.  An  imaginary  line  drawn 
between  A  and  B  is  called  the  "base 
line"  for  the  operations  which  follow. 
It  will  be  readily  understood  that,  given 
the  length  of  this  base  line,  and  the 
angles  at  which  the  vessel  is  observed,  it 
is  possible  to  construct  a  triangle,  and  the 
apex  of  this  triangle  is  of  course  the 
exact  position  of  the  ship.  Thus  far  the 
problem  is  a  very  simple  affair  of  trigo- 
nometry. 

It  will  be  understood,  of  course,  that 
at  such  a  moment  every  second  is  valu- 
able and  there  is  not  a  moment  to  be  lost 
in  calculations. 

To  simplify  this  operation,  station  -A 
is  supplied  with  a  large  drawing  board  in 
a    fixed    position.      On    this    board    is    a 
miniature  chart,  drawn  to  scale,  of  the 
waters    it    is   intended   to   control.      The 
base  line  or  imaginary  line  from  A  to  B 
is  plotted  on  this  board. 
Attached  to  the  chart  at 
the  points  corresponding 
to  the  two  stations,  are 
two  steel  arms  swinging 
from  pivots  at  points  cor- 
responding to  A  and  B. 
Now   the   problem   of 
calculating  the  height  of 
a  triangle,  given  the  base 
and  the  angle  of  the  two 
sides,   could   be   worked 
out    in    a    few    minutes 
with  the  aid  of  a  book  of 
logarithms.    I  m  agin  e, 
however,  the  difficulty  of 
looking  up  the  necessary 
data    and    solving    an 
equation,    with    the    en- 
emy approaching  at  full 

fortifications.  Speed. 
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The  plotting-  board  enables  the  fire- 
control  commander  to  solve  the  problem 
at  a  glance. 

In  actual  practice,  the  instant  the  read- 
ing at  station  A  is  effected,  a  man  sta- 
tioned at  the  plotting  board  for  the  pur- 
pose, merely  swings  the  A  bar  to  the 
angle  read  off ;  and  when  the  reading 
comes  from  station  B,  the  second  steel 
bar  is  swung  to  the  angle  indicated. 
The  two  readings,  being  taken  simul- 
taneously, the  target  at  the  instant  of 
reading  was  of  course  at  the  intersection 
of  the  two  bars,  thus  giving  directly  the 
exact  position  of  the  enemy; 

With  practice  it  is  possible  to  make  the 


ing  the  speed  of  the  vessel,  these  readings 
also  indicate  the  course. 

The  three  points  on  the  plotting  board 
will  be  sufficient,  as  a  rule,  for  drawing 
the  arc  of  a  circle  or  a  straight  line 
which  will  indicate  clearly  what  the  ves- 
sel's course  will  be  for  the  next  few 
seconds.  Should  they  not  be  sufficient, 
more  readings  may  be  taken. 


BUILDING  TELEPHONE   LINES   FOR   MILITARY   SERVICE. 
Natural  supports,  such  as  small  trees,  are  used  for  elevating  the  wires. 


readings,  plot  the  triangle,  and  determine 
the  position  of  the  ship  in  a  very  few 
seconds.  The  height  of  this  triangle, 
therefore,  gives  the  exact  range  of  the 
gun. 

This  operation  is  repeated  every 
twenty  seconds  for  one  minute,  three 
readings,  therefore,  being  taken.  These 
three  readings  serve  to  give  the  course 
of  the  vessel  and  its  speed.  At  times, 
more  readings  are  taken  ;  but  such  is  the 
accuracy  of  the  work  that  three  readings 
usually  suffice.  It  is  comparatively  sim- 
ple, given  the  distance  the  vessel  travels 
in  one  minute,  to  calculate  just  how  fast 
she  is  traveling:.    In  addition  to  determin- 


To  the  layman,  the  idea  of  plotting 
the  exact  position  of  a  ship  miles  out 
at  sea  may  appear  a  hit  or  miss 
affair  and  hopelessly  inaccurate  for  firing 
purposes.  But  it  must  be  remembered 
that  the  men  in  the  forts  know  the  har- 
bors before  them  and  are  familiar  with 
the  movements  of  all  ships  in  those 
waters.  In  all  cases,  again,  the  harbors 
can  be  entered  only  along  regular  chan- 
nels ;  and  should  a  ship  in  three  readings 
appear  to  be  moving  along  one  of  these 
channels,  it  is  safe  to  count  on  her  con- 
tinuing. 

In  such  a  case  the  course  of  the  ship 
for  the  next  minute  or  half-minute  can 
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be  plotted  with  accuracy.  Another  point 
in  favor  of  the  fort  is  the  rapidity  with 
which  the  calculations  arc  made.  Sup- 
pose the  enemy  to  be  maneuvering  in 
the  open  sea.  it  is  impossible  for  the 
ship  to  alter  her  speed  materially  or 
change  her  course  before  she  can  be 
reached  by  a  shot  from  one  of  the  great 
guns  of  the   fort. 

Should  the  range-finders,  for  instance, 
determine  that  the  enemy  was  traveling 
at  the  rate  of  seventeen  knots  an  hour 
along  a  straight  course,  it  would  be 
known  that  she  could  not  increase  or 
decrease   her  speed,   in   the   few   seconds 


arrive  at  the  same  spot  at  the  same  in- 
stant. 

The  modern  gunner  of  a  great  fort 
seldom  sees  the  ship  he  is  firing  at.  He 
usually  is  safe  below  an  earthwork  em- 
bankment which  towers  high  above  him, 
and  he  merely  receives  instructions  and 
carries  them  out  like  an  expert  operator 
of  an  intricate  machine.  The  men  in 
these  forts  are  not  "men  behind  the 
guns"  in  the  commonly  understood 
meaning  of  that  term.  It  is  the  men  in 
the  range-finding  and  fire-control  sta- 
tions who  decide  the  issue  of  the  great 
modern  seacoast  battles. 


DISAPPEARING-GUN   CARRIAOK   CONTAINING   A   27-CENTIMETER    CALIBER   40  GUN 

INCLOSED   WITHIN   THE   MOUNT. 


before  the  shot  reached  her,  sufficiently 
to  throw  out  the  calculations.  Then, 
again,  if  her  course  were  known,  and 
she  were  traveling  at  a  known  speed,  the 
enemy  would  find  it  practically  impossi- 
ble to  swerve  to  either  side  far  enough 
to  escape  the  shot. 

Before  the  guns  are  ready  to  be  aimed, 
another  calculation  remains  to  be  made. 
A  third  arm  on  the  plotting  hoard  de- 
termines what  is  to  hi'  the  elevation  of  the 
guns,  and  the  direction  in  which  they 
are  to  he  aimed.  The  velocity  of  the 
shot  and  the  speed  of  the  vessel  being 
known, .a  direct  reading  chart  shows  bow 
far  ahead  of  the  enemy  the  gun  must  be 
aimed   in   order  that   shot  and   ship   will 


The  success  of  the  fort,  the  outcome 
of  the  engagement  so  far  as  the  great 
batteries  are  concerned,  is  determined 
before  a  gun  is  touched.  Everything 
depends  on  the  accuracy  of  the  men  in 
the  range  stations.  The  position  of  the 
target,  once  determined,  is  telephoned 
to  the  officers  at  the  guns.  There  are 
no  hoarse-voiced  orders.  The  range  and 
direction  are  read  off,  and  an  instant  later 
the  men  at  the  guns  turn  the  great 
mechanisms  to  the  proper  angle  and 
raise  or  lower  them  to  the  required  ele- 
vation. 

A  few  seconds,  and  these  great  en- 
gines of  destruction  are  aimed  to  the 
fraction    of   a   deqree   according-   to   the 
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instructions  telephoned 
by  the  firing  master  in 
his  subterranean  sta- 
tion. 

At  the  appointed 
time,  the  guns  are  re- 
leased, rise  quickly  un- 
til the  mouths  of  the 
cannons  are  above  the 
parapet,  when  they  are 
instantly  discharged. 
The  force  of  recoil 
throws  them  back,  and 
they  fall  once  more 
smoothly  into  place. 

The  disappearing 
gun  makes  it  practical- 
ly impossible  for  an 
enemy  to  injure  a 
fortress's  weapons  of  offense. 

One  of  the  great  advantages  of  the  cen- 
tralized method  of  range-finding  and  fire- 
control  is  that  one  gun,  an  entire  battery, 
or  a  whole  series  of  batteries  containing 
scores  of  great  guns  may  be  firing  as  rap- 
idly as  they  can  be  loaded,  and  each  with 
a  mathematical  accuracy. 

The  power  thus  given  to  a  single  man 
is,  of  course,  extraordinary.  His  skill 
may  reap  a  victory  never  conceived  in 
ancient  warfare,  while  his  mistakes  may 
prove  correspondingly  disastrous. 

The  electrical  control  of  the  modern 
fort  has  worked  a  revolution  in  its  op- 
eration, for  it  places  every  part  of  the 
fort  in  instant  communication  with  every 
other  part.  And,  since  the  wires  are 
buried,  the  hottest  and  most  persistent 
fire  cannot  isolate  one  part  of  the  fort 
from  any  other.     The  question  whether 


Portable  Searchlight. 
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the  element  of  martial  bravery  is  fos- 
tered under  such  conditions,  is  an  inter- 
esting one.  The  modern  fort  is  manned 
by  machinists  and  mathematicians.  It 
is  interesting  to  speculate  how  far  this 
may  have  a  tendency  to  abolish  warfare. 
The  glamor  of  uncertainty  and  hope, 
and  the  charm  of  adventure  have  always 
been  great  factors  in  making  war  inter- 
esting to  mankind.  To  those  who  ob- 
serve modern  conditions,  it  would  seem 
that  the  ever-increasing  scientific  pre- 
cision of  war,  which  is  rapidly  diminish- 
ing the  value  of  the  personal  factor, 
must  make  for  universal  peace.  For  the 
war  spirit  of  all  time  past  has  been  fos- 
tered by  the  hope  of  glory  to  be  won 
through  individual  achievement,  and  not 
through  a  superior  knowledge  of  scien- 
tific methods  of  indirect  killing,  as  has 
now  become  necessary. 


SCIENTISTS  move  in  mysterious 
ways  and  in  divers  places  their 
wonders  to  perform.  It  may  be  a 
mile  underground,  tamping  at  the 
earth's  substratum  ;  or  it  may  be  a  mile 
in  the  air,  working  magic  with  the  writh- 
ing elements  ;  or  in  quiet,  pungent  labora- 
tory hours,  evolving  gold  out  of  sea-wa- 
ter— evolving  anything. 

It  remained  with  Prof.  Thomas  B. 
Stillman,  M.  Sc,  Ph.  D.,  a  member  of 
the  Chemical  Society  of  Paris,  director  of 
the  chemical  laboratory  of  the  Stevens 
Institute  of  Technology,  to  carry  his 
thaumaturgy  to  the  dining  room  of  a 
gilded  hotel,  entertaining  two  friends — 
favored  of  the  gods — at  a  dinner  the 
components  of  which,  excepting  the 
meats  and  cigars,  were  produced  artifi- 
cially by  chemical  combinations. 

A  "synthetic  dinner,"  he  called  it ;  and 
if  one  of  the  spectators  at  the  conclusion 
of  the  repast  walked  more  or  less  rigidly 
to  the  bar  of  the  Hotel  Astor  in  New 
YorkCity,and  in  stuttering  accents  called 
for  a  "real  cocktail,"  this  fact  may  not 
be  held  against  Doctor  Stillman — or  his 
dinner,  either — in  face  of  the  fact  that 
each  course  was  enjoyed  in  the  eating,  in 
the  drinking  thereof,  and  that  the  diners 
are  still  living  and  eating  in  undimin- 
ished health  and  gastronomic  felicity. 

The  participants  were  likewise  honored 
and  brought  to  unexpected  fame  in  hav- 
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ing  eaten,  as  was  their  host  in  having 
prepared,  the  first  chemical  dinner  ever 
given  in  this  civilized  world.  The  prime 
object  of  the  feast  was  to  demonstrate  the 
possibilities  in  the  way  of  substitution  of 
artificial,  manufactured  food  for  the  nat- 
ural article :  to  demonstrate  also  Doctor 
Stillman's  contention  that  much  food 
adulteration  is  not  really  harmful.  The 
subject  came  up  at  a  dinner  given  by  the 
chemist  at  his  club  in  New  York  to 
Henry  W.  Goodrich,  a  lawyer  of  that 
city,  and  to  James  E.  Howell,  a  Newark, 
N.  J.,  attorney.  The  two  guests  took 
violent  and  frequent  exception  to  many 
of  Doctor  Stillman's  dietary  paradoxes, 
finally  drawing  from  him  a  challenge  the 
fruition  of  which  has  made  the  name  of 
Stillman  a  byword  in  every  laboratory 
of  the  habitable  globe. 

"Gentlemen,"  said  the  chemist,  "to 
prove  what  I  say,  I  stand  ready  to  treat 
you  to  a  dinner  at  which  nothing  will 
be  genuine  but  the  meat  and  lettuce  and 
oysters.  Eurther,  to  prove  how  harmless 
it  all  is,  I  will  eat  of  every  dish  myself — 
if  you  will  back  me." 

The  challenge  was  accepted  forthwith  ; 
and  on  the  night  of  February  21  the  two 
guests  were  seated  with  more  or  less 
equanimity  at  a  table  in  a  private  dining- 
room  of  the  Hotel  Astor.  It  was  a  re- 
markable dinner.  In  the  small  serving 
room,  amid  clouds  of  steam,  pale  flashes 
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of  blue  and  red  flame,  subdued  explosions 
and  sizzlings  and  sputterings,  Doctor 
Stilhnan,  like  another  Merlin,  brooded 
over  his  appliances,  extracting  from  out 
of  the  confusion  of  alchemy,  not  portents 
of  good  and  evil,  but  food  palatable  and 
for  the  most  part  wholesome.  In  one 
corner  was  a  great  glass  retort  arrange- 
ment, a  German  appliance,  dropping  a 
cleai  liquid  into  a  glass  (a  cordial  dis- 
tilling) ;  while  in  other  corners  and  upon 


gether  of  vermouth  and  Tom  gin.  Doctor 
Stillman  made  it  before  the  eyes  of  his 
guests — its  constituents  alcohol,  sac- 
charine (which  is  600  per  cent  sweeter 
than  sugar),  absinthin,  ice,  and  aniline 
yellow.  Absinthin.  being  the  essence  of 
wormwood,  produces  the  precise  flavor 
of  vermouth,  and  just  a  grain  of  sac- 
charine gives  the  natural  sweetness  of 
the  gin;  ergo,  a  fine  Martini  cocktail — 
not  the  real  thing,  but  tasting  just  like 
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tables  were  jars  and  cups  and  beakers 
and  tubes,  all  evolving  results  grateful 
alike  to  scientists  and  epicure.  And  this 
is  what  they  ate : 

Martini  Cocktail. 
Oyster  Cocktail. 
Sauterne. 

Green   Sea-Turtle   Soup. 
Biscuit. 

Roast  Ptarmigan,  with  Currant  Jelly.    • 
Raspberry  Sherbet. 
Mexican  Pear  Salad. 
Vanila  Ice-Cream. 
Coffee 

Creme  de  Menthe 

The  Martini   cocktail  which  prefaced 
the  evening's  repast  was  no  tossing  to- 


it,  and  imparting,  as  Doctor  Stillman  re- 
cently put  it,  "Oh,  such  a  headache!" 

The  main  element  of  the  oyster  cock- 
tail was,  of  course,  real  mollusks,  but  the 
condiments  were  essentially  synthetical. 
There  was  blend  of  citric  acid  to  impart 
the  lemon  flavor;  oil  of  capers  (the 
horse-radish  equivalent)  ;  capsicin  (the 
active  principle  of  cayenne  pepper)  ;  ar- 
tificial vinegar  (of  which  the  chemical 
formula  is  C,H40.,-H.,0)  ;  and  aniline 
red  to  impart  to  the  symphony  the  beau- 
tiful red  of  the  tomato. 

There  were  no  sun-mellowed  grapes 
involved  in  the  sauterne ;  the  poetry  of 
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the  wine  press,  the  vineyard  songs,  the 
barefooted  toilers  in  picturesque  attire 
working  amid  the  sunlit  hills — ponder- 
in--  born  of  bouquet,  ponderings  as  de- 
lightful to  the  bon  vivant  as  the  taste  of 
the  vintage — all  were  lacking  in  the  pro- 
duction of  Doctor  Stillman's  haute  sau- 
teme.  Here,  however,  is  what  was  not 
lacking — we  translate  the  constituent 
parts  from  the  French  of  the  menu: 

Malic  acid,   H2C4H,0B. 

Tartar,  KHGH.O*. 

Alcohol,  C2He<  >. 

Acetic  ether,  GHaO.GH,. 

Glucin,  G»]  I1..N4. 

Artificial   quince   essence,   C4H;(C2H5)02. 

Distilled  water.   1 1  <  >. 

Naphthol  yellow  S,  CwHieOio. 

The  green  turtle  soup  was  formed  of 
aqueous  turtle  extract  flavored  by  arti- 
ficial sherry,  salt  (NaCl),  and  capsicin. 
For  the  biscuits,  Doctor  Stillman  first 
made  a  synthetic  starch  over  his  alcohol 
lamp,  thus  getting  his  Hour.  He  mixed 
his  biscuits  with  the  following  formula: 

Starch,   C12I  LXV 

Tartar,  KHCdhC),, 

Distilled    water,    1 10. 

Saccharine,  C,H«  CO.     S02  NH. 

Bicarb,  of  Soda,  Na  HC03. 

Milk,  composed  of  casein  (95  per  cent)  and 
sodium  glycerophosphate  (5  per  cent),  mak- 
ing sanatogen,  which,  mixed  with  cold  water, 
looks  and  tastes  like  milk,  but  with  no  nutritive 
value. 

The  currant  jelly  accompanying  the 
breast  of  ptarmigan  never  saw  a  currant, 
being  composed  entirely  of  chemicals. 
The  Mexican  pear  salad  was  pronounced 
by  Doctor  Stillman  to  be  his  chef  </' 
cruvre.  He  used  the  pear  itself  (time 
alone  preventing  the  compounding  of  the 
fruit  by  alchemy),  but  all  the  other  ingre- 
dients were  artificial.  There  was  egg 
made  of  protein,  starch,  fat,  etc.: 
artificial  sugar;  vinegar:  mustard  oil 
(C3H6CSN)  ;  ..live  oil  (C18H3402)  :  and 
chlorophyl,  this  last  being  the  active  prin- 
ciple found  in  the  coloring  matter  of 
plants,  which  gave  the  salad  a  refreshing 
green  tinge.  The  sherhet  had  a  delicious 
raspberry  flavor,  which  required  a  very 
dainty  adjustment  of  ethers  to  produce. 

The  vanilla  ice-cream  called  for  no  con-  " 
fectioner.  The  alchemist  simply  took 
some  triple  refined  cottonseed  oil,  placed 
it  in  a  centrifugal  machine  which  re- 
volved at  a  velocity  of  3,000  revolutions 
a    minute.      A    beautiful    emulsion    was 


thereby  produced,  which  was  then  frozen, 
chemically,  of  course.  The  flavor  was 
obtained  by  the  addition  of  vanillin,  glu- 
cin, and  nitro-benzol.  They  say  that  ice- 
cream composed  as  above  is  sold  in  many 
Southern  States  where  cottonseed  oil  is 
more  plentiful  and  consequently  cheaper 
than  milk  or  cream.  It  is  far  from  harm- 
ful, tastes  good,  and  does  not  melt  as 
quickly  as  the  genuine  ice.  The  coffee 
was  an  extract  of  cereal  coffee,  produced 
by  pouring  hot  water  upon  a  mixture  of 
ground  chicory,  wheat,  peas,  and  one  or 
two  other  cereals. 

The  creme  de  menthe  which  concluded 
the  dinner  was  scientifically  and  aesthet- 
ically the  piece  de  resistance  of  the 
synthetic  function.  The  diners,  upon 
partaking  of  it,  declared  it  superior  to  the 
genuine  cordial,  an  admission  which  they 
withheld  in  the  case  of  the  sauterne, 
which,  while  being  pronounced  very 
good,  was  condemned  as  tasting  just  a 
little  "new,"  youth  being  a  crime  only  in 
the  matter  of  wines'  and  furniture.  Doc- 
tor Stillman  produced  the  green  liqueur 
by  distillation  from  a  mixture  of  pepper- 
mint, balm  sage,  cinnamon,  orris  root, 
ginger,  and  alcohol,  to  which  was  added 
aniline  green  and  sugar. 

And  thus  was  the  dinner  prepared  ;  and 
as  it  was  prepared,  so  it  was  eaten,  with- 
out, as  we  have  before  observed,  any  un- 
toward result. 

The  aftermath  has  dazzled  Doctor 
Stillman.  who  proposed  and  concocted 
the  dinner  with  no  thought  of  the  stir  it 
would  create.  Day  after  day  his  mail  is 
heavy  with  letters  from  eminent  scient- 
ists the  world  over,  inquiring  first 
whether  or  not  he  still  lives  ;  and  if  so, 
will  he  please  furnish  them  complete  for- 
mulas of  the  courses ;  thanking  him  also 
for  the  presentation  of  a  new  field  of 
endeavor  to  the  world  of  science ;  urging 
him  not  to  rest  upon  his  gastronomic 
laurels,  but  to  move  onward  along  the 
path  he  has  laid  out  to  newer  and  higher 
gastronomic  levels. 

"I  don't  know  about  this  last,"  said 
Doctor  Stillman,  discussing  the  dinner 
with  the  writer  of  this  article,  standing 
among  his  appliances  in  the  laboratory 
of  the  Stevens  Institute  at  Hoboken,  re- 
cently. "I  could  go  on,  and  I  could 
evolve  new  courses ;  in  fact,  I  think  I 
could  answer  every  call  of  the  vegetarian. 
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The  creation  of  meats  gives  me  pause, 
though.  Yet  in  Germany,  word  comes 
that  "chemists  are  transforming  mineral 
oils  into  animal  oils— this  is  a  step  for- 
ward in  the  line  of  creating  artificially  the 
food  elements  in  animal  substance  with- 
out their  having  undergone  the  processes 


furore  his  dinner  has  aroused,  and  his 
eyes  sparkled  with  all  the  potency  of 
some  of  his  most  alluring  chemicals  as  he 
discussed  it.  There  is  nothing  of  the 
musty  gruff  scientist  about  him;  he  is 
well-groomed,  debonair,  and  ruddy  with 
health  and  good  spirits. 


"FOOD  CORNER" 


OF -DOCTOR  STILLMAN'S  LABORATORY. 


of  life  But  as  it  is  now,  we  cannot  in 
any  way  reproduce  the  fibers  or  the  pro- 
teids  the  chief  nutritive  constituent  ot 
meat's.  Chemistry  can,  however,  produce 
from  its  crystals  and  fluids  a  fine  dish  ot 
mashed  potatoes.  With  this  as  a  basis, 
we  could  compound  an  imitation  corned- 
beef  hash,  which  would  appease  the  eye 
of  the  meat  eater  if  not  his  appetite. 
Doctor  Stillman  thoroughly  enjoys  the 


"No  "  he  said,  smiling,  in  answer  to  a 
query,  "it  would  be  a  very  difficult  matter 
for  me  to  starve  to  death  in  this  labora- 
tory unless,  indeed,  hands  and  brain 
we're  paralyzed,"  and  he  glanced  fondly 
at  the  apparent  jumble  of  bottles  and 
crucibles  and  alembics  and  other  things 
surrounding  him  on  all  sides.  Then,  lest 
the  visitor  might  leave  with  a  confusion 
of  ideas— not  improbable— he  went  on  to 
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explain  that  the  material  from  which  na- 
ture works  her  wonders  in  the  growing 
of  foods  is  the  chemical  elements.  Like 
nature,  the  chemist  works  with  these  ele- 
ments also.  There  are  seventy  of  them — 
all  metals,  with  the  exception  of  the 
potent  seventeen  elements  known  as 
"non-metallic  (oxygen,  hydrogen,  car- 
bon,  etc.).  Working  thus,  the  chemist 
can  make  an  egg  omelet  that  would  de- 
ceive a  chef.  He  can  also  present  you 
with  a  banana  made  from  a  jar  of  chemi- 


Professor  Stillman  in  His  Laboratory 

cals,  simply  by  analyzing  the  constituents 
of  the  banana  and  combining  these  arti- 
ficially. This,  by  the  way,  was  the  secret 
of  the  synthetic  dinner  as  it  was  ex- 
plained by  Doctor  Stillman. 

"By  analyzing  foods  and  drinks,"  he 
said,  "I  found  the  chemical  elements 
which  nature  had  used  in  making  them. 
Then  I  simply  reverse  the  process  in  my 
laboratory — jumping  from  analysis  to 
synthesis — and  created  the  foods  '  and 
drinks  from  their  chemical  constituents. 
There  is  really  nothing  new  in  what  I 
did,  and  yet  the  requests  for  formulas 
which  1  am  receiving  every  day  might 
lead  one  to  think  so.  It  may  be  that  a 
synthetic  dinner  of  successive  courses, 
such  as  mine  was,  was  an  innovation — it 
may  be  that  :  but  I  know  that  many  of  my 
profession  have  been  experimenting  with 
the   synthetic   food   problem    for    many 


years.  The  bad  chemists  have  caused  all 
the  trouble  about  food  adulteration  ;  the 
good  chemists  are  applying  their  efforts 
to  the  detection  of  frauds  thus  created." 
In  explaining  his  very  potent  cocktail, 
which  did  many  wonderful  things  the 
night  of  the  dinner,  Doctor  Stillman  held 
up  a  small  bottle,  no  bigger  than  a  thim- 
ble, marked  "Absmthin,"  containing 
about  a  teaspoonful  of  light  brown  pow- 
der. 

"This  powder,"  he  said,  "was  obtained 
from  twenty-five  pounds 
of  wormwood,  and  its 
commercial  value  is  six- 
ty cents  a  gram.  The 
powder,  small  as  the 
a  m  o  u  n  t  is,  represents 
seventy  gallons  of  Mar- 
tini cocktails.  Here  is 
the  formula :  Absinthin, 
1  gram ;  alcohol,  5.60 
gallons ;  distilled  water, 
64.40  gallons  ;  yellow  an- 
iline for  coloring.  It 
would  take  many  pounds 
of  sugar  to  sweeten  this 
concoction,  but  we  use 
instead  a  teaspoonful  of 
saccharine. 

"We  can  make  an  egg 
from  custard  powder 
which  might  deceive  the 
eye  and  the  palate,  but 
the  body  would  not  fat- 
ten  or   receive   nourish- 
ment therefrom.     There  are  no  proteids, 
no    fats    in    it ;    and    yet,    colored    with 
yellow  aniline,  we  have  a  very  present- 
able  omelet.      We  achieve    a    very   ex- 
cellent banana  from  a  mixture  of  amyl 
acetate  and  butyric  ether ;  quince  we  find 
in    ethol    pelargonate ;    lemon    in    citric 
acid ;   apple   is   an   alcoholic   solution   of 
amyl    valeriante.      Jams   and   jellies   are 
easily    made    from    glucose,    which    ele- 
ments we  reproduce  in  the  laboratory  by 
mingling  starch  with  sulphuric  acid. 

"I  forgot  to  tell  you,"  the  latter  went 
on,  "that  I  did  make  the  butter — butter- 
ine — compounding  it  of  'oleo'  oil,  a  cer- 
tain refined  lard,  artificial  milk,  and  car- 
rotine,  a  yellow  coloring  matter  obtained 
from  the  carrot."  Here  Doctor  Stillman 
exhibited  a  jar  of  his  butter.  He  said 
it  would  turn  white  in  the  light;  but 
that    otherwise    it    would    not    suffer    at 
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all   in   comparison   with   genuine   butter. 

Questioned  concerning  his  assertion  as 
to  the  average  innocuous  qualities  of  food 
adulteration,  Doctor  Stillman  replied 
with  a  story. 

"I  sent  my  bd*y  to  the  store  to  buy  a 
pound  of  the  cheapest  raspberry  jelly," 
he  said.  "The  boy  brought  back  some- 
thing which  looked  and  tasted  like  rasp- 
berry jelly,  but  which  never  saw  a  berry. 
It  cost  twelve  cents.  The  cheapest  pos- 
sible cost  for  raspberry  jelly — it  has  been 
computed — would  be  thirty  cents  a  pound 
— the  real  raspberry  jelly,  I  mean.  That 
represents  the  bed-rock  cost,  aside  from 
the  labor  cost  and  the  profits.  Now  I 
analyzed  that  raspberry  jelly,  and  found 
it  was  made  of  apple  pulp  after  the  cider 
was   squeezed  out,  glucose,   and  a   few 


other  materials.  It  is  true  that  it  would 
not  appeal  to  the  educated  palate,  but  it 
brings  the  luxury  of  raspberry  jelly 
within  the  reach  of  the  very  poor.  It 
was  entirely  harmless ;  it  was  nourishing. 
The  only  harm  was  the  fact  that  it  was 
labeled  raspberry  jam,  when  it  should 
have  been  labeled  as  an  imitation.  I  could 
give  you  many  other  instances  of  a  simi- 
lar kind  ;  but  to  no  different  purpose." 

At  the  present  time  Dr.  Stillman  is 
limiting  his  dietarian  researches  to  a 
small  scope.  He  has  a  government  com- 
mission to  test  paints  and  oils  and  like 
substances  submitted  for  use  in  Panama, 
and  there  is  little  time  for  aught  else,  in 
consideration  of  this  laborious  work  and 
of  his  professional  duties  to  his  classes 
of  students  at  the  Institute. 


How  Did  She  Mean  It? 

A  CERTAIN  Leavenworth  man  came  down  to  his  office  the 
other  day,  grinning  all  over  his  face.      All  morning  long  he 
hummed   and    whistled,    till    his   partner    asked    him   what 
he'd  had. 

"  My  wife  told  me  this  morning  that   I   am   a   model   husband," 
he  answered  proudly. 

"  I  don't  call  that  much  of  a  compliment,"  said  the  other. 
"  I'd  like  to  know  why  not  ?  " 

"^^ell  you  just  look  that  word  'model'  up  in  the  dictionary," 
■was  the  advice. 

To  the  dictionary  he  went,  and  this  is  what  he  read  :    "  Model  — 
a  small  pattern ;   a  miniature  of  something  on  a  larger  scale." 

— Kansas  City  Journal 


•©^amidilless  Whispers  t< 

Earth 

B^  Jo  Mwime    BsUlftisiaore 


LL  the  far-Hung-  islands  of 
the  Pacific  will  shortly  be 
liDiind  together  with  the 
invisible  chains  of  wire- 
less telegraphy.  From 
tall  towers,  already  stand- 
ing on  the  top  of  a  California  mountain, 
an  electric  current  of  unprecedented 
voltage  will  Hash  signals  which  may  he 
heard  not  only  in  Hawaii  and  far-off 
Samoa,  but  even  on  the  eastern  shores  of 
Japan  and  the  Philippines;  while,  at  the 
same  time,  ships,  moving  like  atoms 
across  the  face  of  the  waters,  may  keep 
in  constant  touch  with  land. 

Rising  300  feet  into  the  air,  the  two 
great  towers  have  just  been  placed  in 
position  on  the  very  crest  of  Mount  Ta- 
malpais,  in  Marin  county,  California, 
about  twelve  miles  on  an  air  line  north 
of  San   Francisco.     These  two  gigantic 


Towers  of  the  Great  Wireless  Station  on 
Mount  Tamalpais,  California. 


towers  were  constructed  and  hoisted  into 
position  by  the  Pacific  Wireless  Tele- 
graph Company,  and  are  to  be  used  in 
connection  with  its  great  Oriental  and 
Pacific  Coast  System. 

The  bases  of  the  towers  are  2,600  feet 
above  sea-level,  and  are  only  a  few  miles 
from  the  ocean.  From  the  long  line  of 
glittering  breakers,  the  apexes  of  the 
towers  rise  2,900  feet;  and  they  can  be 
distinctly  seen  for  a  radius  of  fifteen 
miles  in  clear  weather.  Perhaps  there 
are  no  taller  wireless  towers  in  the  world, 
and  certainly  none  occupying  so  lofty  a 
position  above  sea-level.  To  construct 
these  giants,  convey  them  to  the  pin- 
nacle of  Mount  Tamalpais,  and  finally 
hoist  them  into  vertical  position,  proved 
a  most  difficult  and  daring  feat  of  mod- 
ern engineering.  For  it  must  be  borne 
in  mind  that  each  tower  was  hoisted  in- 
tact— all  complete.  Each  is  300  feet 
long,  and  the  base  20  feet  wide,  the 
entire  structure,  as  finished,  weighing  60 
tons.  At  the  apex,  each  tower  is  four 
feet  wide. 

At  first  glance  the  towers  appear  as 
if  constructed  of  iron,  as  they  are  painted 
black ;  but,  as  a  matter  of  fact,  they  are 
mainly  built  of  strong  Oregon  fir,  very 
securely  bolted  and  braced  with  steel.  It 
was  necessary  to  construct  these  towers 
as  strongly  as  possible,  and  yet  with 
reference  to  lightness.  Owing  to  its  al- 
titude, exposure,  and  proximity  to  the 
sea,  the  summit  of  Mount  Tamalpais  is 
the  target  for  constant  and  tremendous 
gales  and  fierce  tempests. 

If  these  towers  had  been  constructed 
oblong  in  elevation  and  square  in  plan — 
that  is,  of  the  same  size  from  base  to 
apex,  they  could  have  grown  from  the 
foundation  upward,  timber  upon  timber, 
and  there  would  have  been  no  difficult 
engineering  problem  to  solve  in  raising 
them.  But  a  square  tower  would  offer 
too  much  resistance  to  winds  and  storms. 
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Wireless  Telegraph  Tower  on  Mount  Tamalpais,  before  Being  Lifted. 


An  equilateral  triangle  was  therefore  the 
plan  determined  upon.  They  were  built 
in  convenient  sections  at  Oakland,  the 
work  requiring  several  months.  The 
problem  of  conveying  the  heavy  sections 
by  steamer  across  San  Francisco  Bay, 
and  then  to  the  lofty  summit  of  Tamal- 
pais, proved  a  slow  and  herculean  task. 
From  mountain  base  to  crest  the  ponder- 
ous parts  were  carried  over  a  little  rail- 
road that  wound  along  like  a  wounded 
serpent  up  the  steep  declivities — about 
%y2  miles  long. 

At  length  all  the  sections  were  safely 
landed  on  the  summit.  There  were  also 
carried  up  massive  chains,  steel  cables, 
tackle,  ropes,  capstans,  heavy  timbers  for 
"shears,"  derrick,  donkey  engine,  etc. 
Then  the  slow  labor  of  fitting  the  sections 
together,  and  bolting  and  bracing  them, 
began.  After  this  work, 
came  the  greater  diffi- 
culty of  hoisting  each 
tower  into  position. 

By  means  of  two 
powerful  crab-cap- 
stans, each  massively 
anchored  by  chains  to 
the  solid  rock,  the  mon- 
ster crossed  masts,  or 
"shears,"  were  raised, 
by  means  of  which  the 
towers  were  to  be 
hoisted.  These  masts 
were  each  140  feet 
long,  and  the  pair 
weighed  18  tons ;  so 
that    the    problem    of 


putting  tbcm  in  posi- 
tion, and  holding  them 

securely  by  guy  cables, 
was  i  if  itself  no  simple 
one,  and  the  successful 
solution  argued  a  fav- 
orable outcome  for  the 
in  ire  diffi  :ult  one  of 
raiding  the  great  tow- 
ers. I  |d\\e\  r,  the  lat- 
ter task  was  accom- 
plished very  success- 
full)-,  though  slow! 

From  these  shears 
extended  a  hea\  -  cable 
to  the  prostrate  tower, 
around  w  h  i  c  h  were 
eight  lashings.  The 
first  lashing  was  made 
150  feet  from  the  base,  or  "heel,"  and 
the  last  lashing  50  feet  from  the  top.  I  iy 
"bridles,"  these  lashings  were  joined  in 
various  groups.  The  last  bridle  repre- 
sented the  main  purchase  of  the  cable  in 
hoisting  each  tower. 

It  was  not  possible  for  men  working 
on  the  steep  side  of  the  mountain  to 
"pay  out"  the  guy  cables  uniformly,  as 
the  towers  rose;  so  cavils  were  arranged 
on  the  front  legs  of  the  towers,  at  the 
heels,  and  every  guy  wire  came  to  a 
cavil  and  was  numbered.  The  men  were 
similarly  numbered,  and  their  movements 
easily  controlled  by  the  foreman  in  per- 
sonal charge  of  operations. 

Thus,  with  the  combined  power  of 
donkey  engine  and  capstans,  and  a  large 
force  of  men  assisting,  these  huge  towers 
were    successfully    hoisted    into    vertical 


Arranging  Guys  for  Lifting  Tower  into  Position  on  Mount  Tamalpais. 
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position — though  rising  slowly.  When 
once  perpendicular,  the  base  of  each  was 
very  securely  anchored,  and  the  upper 
parts  braced  by  powerful  steel  guys,  the 
lower  ends  of  which  were  fastened  to. 
solid  rock.  In  addition,  six  strong  steel 
cables  were  stretched,  at  regular  intervals 
between  the  base  and  top  of  the  towers, 
to  support  the  intricate  network  of  wires. 
and  to  hold  more  securely  the  towers 
against  the  fierce  gales. 

The  hoisting  of  these  huge  towers — 


Antenna  Strung  from  Towers  of  Wireless 
Station  on  Mount  Tamalpais. 


and  that,  too,  in  the  teeth  of  heavy  winds 
■ — must  be  recorded  as  a  remarkable  en- 
gineering feat.  It  was  carefully  planned 
and  accomplished  without  the  slightest 
accident.  In  order  to  clear  a  foundation 
space  for  the  base  of  these  towers,  150x 
40  feet,  it  was  necessary  to  blast  600  tons 
of  rock  from  the  sharp  apex  of  the  moun- 
tain. Much  other  heavy  blasting  was 
needed  to  clear  the  way  for  the  1,080  feet 
of  temporary,  special  railway  track. 

The  towers  are  placed  115  feet  apart, 
and  are  so  firmly  guyed  and  braced  as  to 
resist  any  wind  force  short  of  a  hurricane. 

The  induction  coil  now  under  con- 
struction at  Los  Angeles,  to  be  used  in 
wireless   transmission,    will    measure    15 


feet  in  length,  and  will  weigh  approxi- 
mately four  tons.  It  will  throw  a  spark 
fifteen  feet  long  and  as  large  as  a  man's 
body.  Two  thousand  miles  of  No.  30 
silk-insulated  wire  will  be  required  in  the 
building  of  this  immense  coil,  and  in 
controlling  its  enormous  potential  of 
•  5,000,000  volts,  at  least  3,000  pounds  of 
copper  wire  will  be  suspended  between 
the  two  great  towers.  This  wire  is  shown 
in  the  accompanying  illustration,  con- 
nected with  the  central  station  by  means 
of  a  single  great  insulated  wire. 

A  serious  problem  will  be  one  of 
proper  insulation.  More  than  a  ton  of 
specially  prepared  paper  and  beeswax 
will  be  used  in  the  huge  coil  itself,  and 
it  will  be  inclosed  in  a  double  glass  case, 
with  rubber  padding  between  the  plates 
to  prevent  their  being  damaged  by  the 
heaviest  electrical  discharge.  The  aerial 
wires  are  to  be  protected  by  glass  and 
rubber,  and  on  the  48  guy  wires,  blocks 
of  Australian  iron  bark,  tested  and  boiled 
in  paraffine,  will  aid  in  preventing  any 
appreciable  loss  of  current  through  the 
atmosphere. 

In  order  to  appreciate  the  magnitude 
of  the  equipment,  it  is  only  necessary  to 
compare  it  with  that  of  other  stations  that 
have  been  successfully  operated.  For 
example,  in  one  of  his  early  attempts  to 
communicate  from  England  to  France, 
across  the  English  Channel,  Marconi 
used  a  10-inch  induction  coil,  by  means 
of  which  he  caused  a  spark  to  pass 
through  a  spark  gap  about  three-fourths 
of  an  inch  in  length.  The  pole  support- 
ing the  air  wires  was  only  150  feet  high. 

The  total  cost  to  the  company  of  build- 
ing the  huge  towers  alone,  will  approxi- 
mate $50,000.  Connection  will  very  soon 
be  established  with  many  points  along  the 
Pacific  Coast,  from  Bering  Strait  to  Cen- 
tral America,  and  to  the  remote  Orient. 

The  2,100  miles  of  water  that  separate 
San  Francisco  from  Honolulu,  will  be 
annihilated  by  direct,  constant  communi- 
cation. All  passengers  on  steamships 
making  voyages  may  be  in  daily  touch 
with  the  happenings  in  the  United  States 
and  the  world.  Assurances  have  already 
been  given  that  all  the  prominent  trans- 
Pacific  and  coastwise  steamship  lines  will 
equip  their  vessels  with  wireless  ap- 
paratus. The  main  distributing  head- 
quarters will  be  located  in  San  Francisco. 


•ridge    Malf  s 

B^  JElilhua  Primes* 


Mile    Higlh 


HE  State  of  Colorado 
will  possess,  within  a 
few  months,  the  high- 
est bridge  in  the  world, 
over  the  deepest  chasm 
in  the  Rocky  Moun- 
tains— one  of  the  deep- 
est found  anywhere. 
This  extraordinary 
structure  is  the  outcome  of  the  ever-alert 
western  spirit  of  enterprise,  and  espe- 
cially is  it  one  of  the  logical  goals  for 
which  rival  aspirants  for  supremacy  in 
the  tourist  business  in  the  Centennial 
State  are  ever  straining. 

Probably  by  the  midsummer  of  1906, 
travelers  between  the  Mississippi  Valley 
and  the  Pacific  Coast  may  enjoy  the  op- 
portunity of  passing  over  this  high 
bridge,  which  is  indeed  regarded  as  the 


pinnacle  of  sensational  features  of  enter- 
tainment that  are  continuously  being  in- 
troduced for  the  greater  attraction  of 
pleasure-seekers  to  the  peaks  and  valleys 
of  the  Continental  Divide. 

The  proposed  highest  bridge  in  the 
world  is  being  constructed  over  the  far- 
famed  Royal  Gorge  of  the  Arkansas 
river ;  and  the  Royal  Gorge  is  the  nar- 
rowest point  in  the  also  phenomenally 
famous  scenic  Grand  Canon  of  the  same 
stream — the  great  gate,  as  it  were, 
through  which  the  Arkansas  river  emp- 
ties its  enormous  accretions  of  water, 
very  soon  after  the  same  have  been 
gathered  from  the  melting  snows,  150 
miles  above,  in  the  vicinity  of  Leadville, 
onto  the  plain  once  known  as  "The  Great 
American  Desert." 

At  the  point  in  the  Royal  Gorge  where 
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the  bridge  is  to  be  stretched,  the  abys*nal 
rent  in  the  earth's  crust  is  but  .r0  feet 
wide  at  the  bottom  and  230  feet  wide  at 
the  top.  The  walls  rise  almost  perpen- 
dicularly, and  are  granite,  decomposed 
and  iron-stained  until  the  colorings  blend 
into  innumerable  pleasing  effects  upon 
the  senses.  The  rent  discloses  the  oldest 
geological  formations  known  to  writers 
of  textbooks  on  that  subject.  The  her- 
culean strength  of  the  stupendous  forces 
which  have  here  displayed  their  handi- 
work in  such  exceptionally  peculiar  man- 
ner, suggests  many  subjects  for  theory 
and  speculation.  The  Gorge,  therefore, 
has  always  been  a  most  attractive  point 
of  rendezvous  for  all  classes  of  travelers 
"over  the  range." 

That  veteran  explorer,  Gen.  John  C. 
Fremont,  when  on  his  first  trip  toward 
the  Pacific  Coast  by  this  route,  found  the 
Indians  regarding  the  Royal  Gorge  with 
much  reverence.  They  considered  it  the 
dwelling  place  of  the  Deity,  and  scarcely 
ventured  closer  than  five  miles  from  its 
dark,  dismal  recesses,  except  under  ex- 
traordinary circumstances  in  the  pursuit 
of  game  ;  and  it  was  during  General  Fre- 
mont's parleying  with  old,  wily  Ouray 
over  the  employment  of  some  of  his 
young  braves  as  guides  through  the 
Grand  Canon,  that  the  famous  explorer 
learned  of  the  crude  Free  Masonry  which 
the  sagacious  chief  was  said  to  possess, 
and  which,  to  a  large  extent,  aided  the 
military  leader  in  successfully  accom- 
plishing his  mission. 

But  notwithstanding  the  utilization  by 
General  Fremont  of  his  Free  Masonry, 
so  far  as  was  possible,  upon  the  Indians 
(through  their  exalted  and  influential 
head),  none  of  the  warriors  was  willing 
to  accept  the  honor  of  piloting  the  mili- 
tary cavalcade  of  the  white  man  into  the 
presence  of  the  Great  Spirit,  thought  by 
them  to  dwell  among  the  cavernous' rocks 
and  pinnacles  of  the  long  canon.  It 
reverberates  as  continuously  now  as  then 
with  the  roarings  of  the  river  as  it  rushes 
madly  through  its  sinuous  course.  The 
Royal  Gorge  is  the  narrowest  of  all  the 
Rocky  Mountain  gulches  so  far  opened 
to  traffic,  and  also  among  the  most  som- 
ber and  specter-like,  for  this  and  other 
reasons. 

Its  spanning  is  one  of  the  most  daring 
attempts  made  since  the  abilities  of  engi- 


neers have  been  taxed  by  capitalists,  dur- 
ing the  last  ten  years,  to  increase  and 
enlarge  advantages  for  seeing  the  won- 
derful alpine-like  features  that  are  af- 
forded by  the  West  in  such  profusion 
as  fully  to  verify  the  statement  of  the 
late  Washington  Irving  that  "never  need 
an  American  look  beyond  his  own  coun- 
try for  the  sublime  and  beautiful  in  nat- 
ural scenery." 

Little  wonder  that  what  the  Indians 
held  in  such  terrible  awe  has  proven  of 
superior  interest  to  the  pale-face.  Its 
scenic  phases  are  transcendent,  even  as 
disclosed  by  the  heretofore  available  re- 
sources for  witnessing  its  indescribable 
solemnity,  which  no  pigments  on  the 
artist's  palette  can  paint ;  and  now  that 
the  prospective  additions  to  facilities  for 
witnessing  the  grandeurs  of  this  world's 
wonder  are  to  include  the  highest  bridge 
in  the  world,  an  added  attraction  is  ex- 
pected to  receive  public  acknowledg- 
ment. 

The  Royal  Gorge  was  not  wide  enough 
to  admit  a  railroad  track  alongside  the 
river,  and  engineers  who  built  the  Den- 
ver &  Rio  Grande  railroad  thirty  years 
ago  were  compelled  to  devise  what  is 
known  as  "the  hanging  bridge,"  which 
has  always  been  considered  a  monument 
to  the  skill  of  that  profession — mostly, 
however,  from  the  fact  of  its  being  the 
embodiment  of  an  original  idea  rather 
than  a  triumph  over  obstacles  to  the  end 
sought. 

Huge  steel  trusses,  anchored  in  the 
rocks  on  each  side  of  the  river,  carry  the 
central  weight  of  the  bridge,  the  sub- 
sidiary supports  being  large  steel  rods 
depending  from  the  trusses  to  the  or- 
dinary bridge  construction,  which  is  sev- 
enty feet  long,  extending  parallel  to  the 
course  of  the  stream.  Upon  this  struct- 
ure, Rio  Grande  trains  have  been  stopped 
by  the  management  for  many  years,  to 
afford  passengers  opportunities  for  wit- 
nessing the  interesting  sights  of  the 
vicinity. 

From  the  railroad  tracks,  the  eye,  look- 
ing upward,  can  scarcely  comprehend  the 
stupendous  height  of  the  cliffs  whose 
summits  pierce  the  heavens  half  a  mile 
above  ;  and  while  in  the  past  the  view 
from  the  hanging  bridge  has  been  voted 
one  of  the  most  sublime  and  imposing  in 
the  Rockies,  the  advantages  for  gaining 
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GLASS  SUSPbNblui        ARKANSAS,  COLORADO. 


good  views  of  its  most  picturesque  as- 
pects were  sadly  insufficient. 

The  canon  is  seven  miles  long,  hem- 
med in  bv  continuous  exalted  walls  of 
variegated  hues;  and  from  the  viewpoint 

5£^**  *  catnedral-hke  spires 


rising  here  and  there  amidst  the  ever- 
chanling  colors  and  shadows,  and,  in  the 
distance  the  peaks  of  the  mighty  range 
to  the  west,  south,  and  north.  Eastward 
the  vast  undulating  plain  stretches  to  the 
horizon.  A  perfect  eyesight  can  dis- 
tinguish details  of  the  landscape  at  dis- 
tances of  25  to  50  miles  m  the  rarefied 
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Colorado  atmosphere  from  this  great 
height,  while  tourists  carrying  field 
glasses  can  easily  locate  independent  ob- 
jects 150  miles  away. 

The  bridge  will  be  2.550  feet  above  the 
railroad  track.  22  feet  wide,  and  230  feet 
long,  and  constructed  of  flat  steel  and 
steel  cable  such  as  is  utilized  in  suspen- 
sion-bridge  construction.  The  support- 
ing, curved  girders  will  find   substantial 


Canon  City,  a  pretty  town  nestled  in  the 
midst  of  highly  developed  fields  and  or- 
chards in  the  Arkansas  Valley,  six  miles 
east  of  the  hanging  bridge. 

From  this  city  an  electric  railroad  is 
being  constructed  on  the  north  side  of  the 
canon.  The  route  is  past  the  Colorado 
State  Penitentiary,  through  irrigated  or- 
chards and  alfalfa  fields,  thence  up  and 
around  innumerable  terraced  hillsides,  on 


ELECTRIC   TRAIN    APPROACHING    HANGING   BRIDGE   IN    ROYAL  GORGE. 


lodgment,  at  each  end.  in  the  granite 
sides  of  the  canon,  where  enough  space 
wdll  be  chipped  out  to  afford  anchorages 
which  nothing  but  an  earthquake  can 
dislodge. 

The  floor  of  the  bridge  will  be  of 
plate  glass  one  and  one-half  inches  thick, 
set  in  steel  framework,  through  which 
objects  below  can  be  easily  discerned, 
it  is  expected,  by  most  visitors,  without 
experiencing  dizziness.  Railings  at  the 
sides  will  lie  so  high  that,  while  those 
who  desire  may  gaze  below  by  craning 
their  necks  through  interstices,  no  dan- 
ger of  falling  into  the  chasm  will  be  pres- 
ent, either  to  children  or  to  adults.  The 
cost  of  the  structure  is  estimated  at 
$100,000,  which  however,  does  not  in- 
clude the  total  expenditure  involved  in 
the  perfection  of  the  promoters'  plans. 

Tourists  will  be  embarked  from  the 
Denver  &  Rio  Grande  railroad  trains  at 


and  on  to  the  heads  of  short  gulches, 
over  shallow  chasms  that  must  be  bridged 
to  perfect  the  switchback  system  in- 
volved, and  finally  to  the  summit  of  the 
Front  range.  Although  a  bee-line  dis- 
tance of  but  six  miles  will  then  have 
been  attained,  it  will  have  required  the 
riding  over  twelve  miles  of  track,  laid 
on  an  average  maximum  4  per  cent 
grade.  The  cars,  which  are  of  the  usual 
interurban  pattern,  will  reach  the  bridge 
in  twenty-five  minutes.  The  ascent  by 
rail  will  have  been  2,800  feet,  while  the 
altitude  at  the  summit  is  7,000  feet. 

A  hotel  of  modern  design  and  large 
capacity  is  being  constructed  there,  as 
well  as  other  accessories  of  a  summer 
resort  of  high  class,  including  trails  into 
the  canon  via  its  steep  sides,  over  which 
mountain  climbers  may  journey  afoot  or 
on  the  back  of  the  patient  little  burro. 

Cars  upon  which  the  traveler  will  have 


GLASS   BRIDCIi    HALF    .1    MILE    II1C.1I 


>7 


journeyed  from  Canon  City  will  be  sent 
over  the  bridge,  minus  passengers,  on 
grade,  and  all  visitors  therefore  will  walk 
across  the  chasm. 

Once  on  the  south  side,  the  cars  will 
roll  back  to  Canon  City  over  another  4 
per  cent  grade  track,  fifteen  miles  long, 
built  in  the  sides  of  mountains  and  hills, 
and  affording  many  new  and  novel  views 
which  are  impossible  from  the  ascending 
car.  This  part  of  the  system  will  not  be 
equipped  with  trolley  wires,  but  will  de- 
pend entirely  on  gravity  for  its  momen- 
tum, and  upon  improved  air-brakes  for 
government. 

Upward  of  $1,000,000  is  expected  to 
be  spent  in  developing  this  new  enter- 
prise by  the  controlling  corporation — the 
Canon  City,  Florence  &  Royal  Gorge  In- 
terurban  Railway  Company. 

The  idea  of  bridging  the  chasm  had 
occurred  to  but  a  very  few  people  before 


F.  S.  Granger,  who  is  a  promoter  of 
original  ideas  and  considerable  construct- 
ive ability,  undertook  the  task,  to  inaugu- 
rate which  has  required  several  years  of 
experimenting  with  surveys.  It  is  only 
within  the  past  fifteen  years  that  it  has 
been  deemed  possible  to  overcome  the 
engineering  difficulties  thought  to  lie  in 
the  path  of  building  a  railroad  on  either 
side  of  the  Gorge.  Previous  to  fifteen 
years  ago,  engineers  would  have  de- 
clared any  man  a  lunatic  who  suggested 
such  a  route  as  a  possibility,  even  with 
unlimited  capital :  but  in  accordance  with 
the  modern  advancement  in  civil  engi- 
neering, broad-gauge  railroad  tracks  are 
now  constructed  over  mountain  passes 
formerly  considered  wide  enough  only 
for  burro  trails,  and  bridges  are  built 
over  chasms  where  geography  illus- 
trators twenty-five  years  ago  declared 
"one  false  step  would  be  fatal." 


€j[  Being  forced  to 

work  and  do 
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best 
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-Charles  Kingsley. 
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TJanderbilt. 

'APANESE  VILLAGE  WRECKED  BY  EARTHQUAKE. 
Over  one  thousand  earthquakes  traverse  the  Island  Empire  annually. 
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AN  earthquake  survey  of  the 
United  States  and  its  posses- 
sions is  one  of  the  most  recent 
enterprises  of  science. 
Seismologists — the  students  of  these 
phenomena — are  learning  that  Mother 
Earth  is  a  much  more  tremulous 
creature  than  we  have  previously  had 
reason  to  suppose.  In  fact  it  would  al- 
most appear  that  she  is  growing  palsied 
as  the  chill  of  old  age  creeps  over  her. 

If  it  is  not  straining  imagination  too 
much,  it  may  he  said  that  these  seismolo- 
gists are  setting  earthquake  traps  in  vari- 
ous nooks  and  corners  of  our  vast  do- 
main. These  are  among  the  most  sensi- 
tive products  of  the  instrument  maker's 
fine  art.  They  have  a  much  more  acute 
sense  of  touch  than  has  been  given  to 
man.  In  fact,  they  would  almost  seem 
to  have  been  endowed  with  brains,  for 
they  automatically  write  with  pen  and  ink 


all  that  they  observe,  and  their  records 
are  kept  with  a  superhuman  exactitude. 

Seismographs  Installed 

The  Government  recently  purchased  in 
Germany  six  sets  of  the  most  improved 
apparatus  of  this  category.  These,  known 
as  "seismographs"  or  "seismoscopes," 
have  been  installed  at  Washington,  D.  C. ; 
Cheltenham,  Md. ;  Baldwin,  Kan.;  Vie- 
ques Island,  Porto  Rico ;  Honolulu,  Ha- 
waii ;    and  Sitka,  Alaska. 

The  Washington  instruments  are  in- 
stalled in  a  subterranean  vault  beneath 
the  Weather  Bureau,  where  they  are  in 
charge  of  C.  F.  Marvin,  Professor  of 
Meteorology  in  that  institution.  The 
other  five  sets  have  just  been  put  in  place 
in  the  new  federal  magnetic  observa- 
tories at  the  other  points  named.  They 
are  being  operated  under  the  general  di- 
rection of  Dr.  L.  A.  Bauer,  Chief  of  the 


•Reprinted,  by  request,  from  Technical  World  Magazine  for  March,  1905.  In  view  of  the  appalling  catastrophe 
at  San  Francisco,  this  article  is  full  of  absorbing  interest.  The  illustrations  are  from  actual  photographs,  and  give  a 
vivid  idea  of  the  effects  of  even  a  comparatively  mild  earthquake. — The  Editors. 
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Division  of  Terrestrial  Magnetism, 
United  States  Coast  and  Geodetic  Sur- 
vey. Added  to  this  chain  of  stations,  are 
others  at  Manila,  Philadelphia,  and  Bal- 
timore. The  first-named  is  in  charge  of 
Father  Algue.  a  Jesuit  scientist  of  the 


clearing  house,  so  to  speak,  for  all  of  the 
American  earthquake  data ;  and,  as  soon 
as  the  co-operating  stations  shall  have 
completed  a  sufficient  continuous  period 
of  observation,  he  will  issue  statistics 
which  no  doubt  will  surprise  us  all. 


THE  GREAT  EARTHQUAKE  AT  CHARLESTON,  SOUTH  CAROLINA,  AUGUST  31,  1886. 
Street  scene  just  after  the  severest  shock. 


Manila  Observatory.  The  Quaker  City's 
station  is  at  Swarthmore  College;  and 
that  of  Baltimore,  at  Johns  Hopkins 
University,  where  it  is  under  the  direc- 
tion of  Prof.  H.  F.  Reid,  the  most  emi- 
nent of  American  seismologists.  Pro- 
fessor Reid's  station  is  serving  as  the 


Foreign  stations,  also,  are  co-operating 
in  this  work,  particularly  those  at  To- 
ronto, Ont.,  and  Victoria,  B.  C,  under 
the  meteorological  establishment  of 
Canada  ;  and  others  at  Mexico  City  ;  Cor- 
doba, Argentina;  and  Arequipa,  Peru. 
In  fact,  arrangements  are  being  effected, 


390 


THE   TECHNICAL   WORLD  MAGAZINE 


looking  to  the  perfection  of  an  earth- 
quake survey  of  the  world  under  the  aus- 
pices of  the'  International  Seismological 
Association.  This  society  has  been  or- 
ganized for  this  special  purpose  under 
the  leadership  of  Professor  Gerland,  Di- 
rector of  the  Seismological  Observatory 
at  Strassburg,  Germany.    Japan  will  fall 


New  Type  of  Seismograph  Adopted  for  Government  Stations, 


into  line  with  nearly  1,000  stations  ;  Italy, 
with  15;  England,  with  3;  Scotland,  2; 
India,  4 ;  Canada,  2  ;  Australia,  3  ;  Russia, 
3 ;  and  Spain,  2 ;  also  South  Africa, 
Egypt,  Ceylon,  Java,  Mauritius,  New 
Zealand,  Syria,  Trinidad,  Mexico,  Peru, 
Argentina,  and  Germany,  each  1.  Thus 
Old  Earth  will  have  left  but  few  surface 
areas  where  she  may  twitch  undetected. 
But,  as  to  our  own  earthquake  survey : 
— The  six  seismoscopes  which  we  have 
installed  are  regarded  as  the  most  per- 
fect of  their  class.  The  pattern  is  a 
modification  of  the  recent  invention  of 
Professor  Omori,  secretary  of  the  earth- 
quake investigation  committee  of  Japan. 
Japan  is  the  great  earthquake  country, 
and  has  gone  so  far  as  to  institute  a 
chair  in  seismology  at  the  University  of 
Tokio. 

How  the  Records  are  Made 

This  new  type  of  seismograph  con- 
sists of  a  heavy  weight,  so  suspended  in 
front  of  a  tall  iron  pedestal  as  to  be 
always  in  neutral  equilibrium  and  unaf- 
fected by  any  influence  other  than  grav- 
ity.    While  the  earth    is    quaking    and 


trembling  directly  below  it,  it  is  standing 
still  for  the  moment.  It  is  spanned  by 
an  iron  arch,  whose  base  is  a  stone  pier, 
penetrating  the  earth.  All  earth  move- 
ments are  directly  communicated  to  the 
arch.  Hence,  when  even  the  slightest 
tremor  takes  place,  the  arch  moves 
therewith,  but  the  weight  below  remains 
quiescent,  as  already 
said. 

Attached  to  the  sta- 
tionary weight  by  a  jew- 
eled pivot,  is  a  long, 
slender  arm  of  alumi- 
num, with  a  writing  pen 
at  its  outer  end.  Upon 
the  same  foundation 
with  the  arch,  and  shar- 
ing all  earth  movements 
therewith,  is  a  revolving 
wheel  whose  broad  tire 
is  a  sheet  of  paper, 
against  which  the  writ- 
ing pen  rests.  The  prin- 
ciple of  the  instrument, 
in  a  nutshell,  is  that  each 
earthquake  moves  the 
paper  against  the  pen, 
and  records  its  tremors  in  zig-zags  or 
curves.  But,  by  a  delicate  adjustment, 
the  aluminum  arm  exaggerates  the  earth- 
quake tremor  to  a  measurable  degree. 

The  wheel,  with  its  paper  tire,  makes 
one  revolution  every  hour.  The  record- 
ing pen  commences  its  record  on  one 
edge,  and,  by  aid  of  a  thread  on  the 
wheel's  axle,  is  made  to  trace  gradually 
a  perfect  spiral  over  the  endless  band 
of  paper,  unless  an  earthquake  inter- 
rupts. Thus  the  normal  lines  of  the  pen 
do  not  overlap.  By  means  of  an  electro- 
magnet attached  to  a  specially  made 
clock,  a  current  is  communicated  every 
minute  to  another  pen  point,  following 
the  first  and  resting  upon  the  same  paper. 
The  latter  gives  a  hitch  each  time  it 
receives  an  electric  impulse,  and  thus 
checks  off  minutes  along  the  spiral  line 
traced  by  the  first  pen,  which  is  "keep- 
ing tab"  on  Mother  Earth's  antics.  A 
new  paper  is  placed  on  the  wheel  at  the 
same  minute  each  day.  It  being  known 
precisely  when  a  new  record  is  set,  the 
exact  time  of  a  zig-zag  earthquake  line 
can  be  determined  by  counting  the  min- 
ute marks  on  the  paper ;  and  the  exact 
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second  of  an  earth  tremor's  beginning 
can  be  learned  by  applying  a  delicate 
scale  dividing  by  sixty  the  space  between 
two  minute  marks. 

A  pair  of  these  instruments  is  neces- 
sary at  each  station.  One,  always  pointed 
north  and  south,  records  earthquake  vi- 
brations moving  east  and  west ;  the  other, 
directed  east  and  west,  detects  north  and 
south  movements.  Each  tremor  makes 
its  record  on  both  instruments  simul- 
taneously. The  zig-zag  lines  will  be  seen 
to  differ  materially  when  the  paper  strips 
are  taken  from  the  wheels  and  carefully 
compared  with  a  scale.  The  exact  direc- 
tion of  the  earthquake  wave,  as  well  as 
its  horizontal  width,  is  thus  measured  to 
a  nicety. 

Delicacy  of  the  Work 

Only  one  out  of  several  hundred  or 
perhaps    several    thousand    earthquakes 
recorded  by  these  instru- 
ments, is  perceptible  to 
the  public  or  reported  by 
the  newspapers.   Typical 
of      these      earthquakes 
noticed       month       after 
month,  was  one  caught 
by  the  Weather  Bureau's 
seismograph    just    after 
its  installation.   On  look- 
ing   .over     the      record 
sheets  at  the  time  of  the 
daily  change.   Professor 
Marvin      discovered      a 
zig-zag      perfectly      in- 
scribed and  showing  all 
the    recognized    charac- 
teristics   of    earthquake 
phenomena.  The  curve  showed  that  there 
were  preliminary  tremors  commencing  at 
9:29  a.  m.  and  lasting  five  minutes.   The 
main  tremors  then  succeeded  for  2  min- 
utes 36  seconds.  Terminal  tremors  lasted 
for  26  minutes  24  seconds.   The  total  dis- 
turbance lasted  34  minutes.  At  the  height 
of  its  activity,  the  earth  beneath  the  in- 
strument moved  only  a  trifle  more  than 
a   hundredth   of  an   inch,    from   side  to 
side.     Small  wonder,  then,  that  the  pub- 
lic was  unaware  of  the  shock. 

But  this  tiny  earthquake,  undiscovered 
by  press  or  public,  traveled  across  the 
continent  and  was  felt  on  the  Pacific 
slope  by  a  similar  seismograph.     With- 


out announcing  the  fact  that  his  instru- 
ments had  recorded  the  shock,  Professor 
Marvin  filed  their  records  away  and  cor- 
responded with  other  stations.  He  found 
that  those  of  Baltimore,  Victoria,  and 
Toronto  had  recorded  the  shock  at  about 
the  same  time.  By  careful  computation, 
he  discovered  that  its  first  strong  waves 
traveled  from  Victoria  across  the  con- 
tinent to  Toronto  in  a  fraction  over 
eighteen  minutes,  and  from  Toronto  to 
Washington  in  one  and  one-half  minutes. 
The  stronger  waves  traveled  at  the  rate 
of  nearly  two  miles  per  second. 

That  earthquakes  will  some  day  be 
systematically  forecast,  is  a  prophecy 
which  may  sound  visionary,  but  one 
which  has  some  scientific  founda- 
tion. The  Japanese  seismologists  now 
believe  that  they  find  indications  of  earth- 
quakes' approaches  upon  the  records  of 
their  magnetic  instruments,  preceding  di- 


"Craterlet"  Caused  by  Charleston  Earthquake. 


rectly  the  effects  shown  by  their  seismo- 
graphs. In  other  words,  they  have  found 
what  appear  to  be  magnetic  warnings  ol 
earthquakes.  If  their  theory  can  be  dem- 
onstrated, our  Weather  Bureau  will 
doubtless  profit  by  it;  and  we  may  ex- 
pect, perchance,  to  see  earthquake  warn- 
ings displayed  from  mastheads  above 
our  public  buildings,  or  to  read  at  the 
top  of  the  morning  paper  that  Mother 
Earth  will  indulge  in  a  shake-up  at  such 
or  such  an  hour  of  the  day.  Pastors  may 
then  have  time  to  gather  in  their  flocks 
for  public  prayer,  or  urban  residents  may 
betake  themselves  to  the  open  country, 
before  the  crash  comes. 
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Frequency  of  Earthquakes 

In  1904,  at  Baltimore,  fifteen  earth- 
quakes were  recorded  by  Professor  Reid 
between  April  1  and  October  21.  In 
Porto  Rico,  seventeen  were  observed  by 
the  national   instruments  between  April 


siderably  greater  both  in  Hawaii  and  in 
Porto  Rico.  The  national  instruments 
have  not  been  installed  a  sufficient  time 
for  an) 
elsewhere. 

Earthquakes  and  magnetic  storms  are 


statistics  to  have  been  gathered 


FISSURE  CAUSED  BY  CHARLESTON  EARTHQUAKE. 


I  and  July  1  ;  in  Honolulu,  thirteen  were 
counted  within  this  latter  period.  Ac- 
cording to  these  figures — upon  the  basis 
of  which  it  is  hardly  fair  to  generalize, 
however — an  earthquake  shakes  our 
Eastern  States  on  an  average  once  every 
two  weeks,  while  the  frequency  is  con- 


found to  be  related,  and  it  is  partly  for 
this  reason  that  the  Government's  new 
magnetic  observatories  are  being  equip- 
ped with  seismographs. 

The  primary  object  of  the  national 
earthquake  survey  will  be  the  determina- 
tion of  the  velocity  with  which  shocks 
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and  vibrations  are  propagated  over  the 
surface  of  the  earth  and  through  its  in- 
terior ;  to  locate  positions  of  earthquake 
origins  under  the  oceans ;  and,  generally, 
to  increase  our  knowledge  of  the  physi- 
cal nature  of  the  earth's  crust  and  its 
interior. 

The  average  velocity  of  earthquakes, 
as  thus  far  estimated,  is  about  1%  miles 
per  second  for  the  first  tremors,  and 
about  i  mile  per  second  for  the  main 
shock.  After  a  few  hundred  miles,  the 
velocity  of  the  first  tremors  increases,  and 


quakes  are  more  frequent  in  winter  than 
in  summer.  This  is  believed  to  be  due 
to  the  fact  that  in  the  cold  season  the 
greater  weight  of  snow  and  the  greater 
pressure  of  the  atmosphere  imposes  a 
heavier  strain  upon  the  earth's  crust. 

How  Earthquakes  Operate 

In  many  instances,  shocks  so  faint  that 
they  cannot  be  perceived  by  our  senses 
when  we  are  upon  or  near  the  ground, 
are  distinctly  felt  upon  the  top  floors  of 
tall  buildings.    Severe  shocks  are  accom- 


ONE  OF  THE  VARIED  PHASES  OF  EARTHQUAKE  EFFECTS. 
Here  an  area  was  depressed  25  feet  below  its  former  level,  leaving  a  terrace  25  feet  high.— View  taken  in  Japan. 


over  long  distances  has  been  estimated 
to  be  greater  than  that  of  the  waves  'of 
compression  through  steel  or  glass.  The 
fact  that  the  vibrations  of  the  first  trem- 
ors appear  to  travel  faster  than  those  of 
the  main  shock,  indicates  that  the  former 
pass  directly  through  the  earth,  while  the 
latter  follow  the  longer  course  around 
its  crust. 

Mother  Earth  appears  to  quake,  at 
some  point  or  other,  on  an  average, 
once  every  half  hour.  In  Japan,  more 
than  a  thousand  earthquakes  per  year  are 
regularly  recorded.  Great  Britain's  do- 
minions are  crossed  by  tremors  about  ioo 
times  a  year.  For  our  own  country,  we 
have  no  complete  figures  as  yet. 

In  both  hemispheres,  according  to  such 
statistics    as    are    now    available,  earth- 


panied  usually  with  sounds  comparable  to 
those  of  near  or  distant  explosions. 
(  )ther  effects  of  great  earthquakes  are 
fissures  and  faults  in  the  earth's  surface ; 
the  raising  or  lowering  of  areas  of 
ground  ;  the  drying  of  springs  ;  landslides, 
land  waves,  and  tidal  waves.  The  fis- 
sures in  the  earth's  surface  may  open 
widely,  and  immediately  close,  or  they 
may  remain  open  with  a  width  of  several 
feet.  Some  have  had  such  immeasurable 
depth  that  water  from  streams  lias  flowed 
into  them  for  days  without  filling  them, 
while  others  have  belched  up  gases, 
water,  or  mud,  appearing  as  if  from  the 
crater  of  some  slight  volcano.  Some- 
times large  areas  of  land  are  depressed, 
forming  the  basins  of  new  lakes ;  and  in 
frequent  instances  a  large  area  of  land 
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HOW  AN  EARTHQUAKE  MAY  AFFECT  STRAIGHT  RAILWAY  TRACK. 
View  taken  in  Japan. 


has  fallen  to  a  lower  level,  leaving  a  defi- 
nite wall  or  terrace  between  it  and  the 
soil  not  so  affected.  These  severe  shocks 
sometimes  precipitate  boulders  down 
mountain  slopes,  or  cause  landslides  or 
avalanches  that  bury  settlements  of  peo- 
ple or  throw  dams  across  streams,  creat- 
ing lakes  where  none  before  existed. 

Subterranean  earthquakes  are  ob- 
served to  give  rise  to  surface  waves  sim- 
ilar in  formation  to  those  caused  by  drop- 
ping a  pebble  into  a  brook, but  much  more 
enormous  in  height,  and  often  attaining 
the  fatal  form  of  a  tidal  wave  washing 
inland  and  drowning  hundreds  of  people. 
Luminous  appearances  have  been  re- 
ported as  accompanying  earthquakes  oc- 
curring at  night ;  and  it  is  thought  by 
some  that  these  phenomena  are  due  to 
the  friction  of  moving  masses  of  rock. 
According  to  this  theory,  temporary  elec- 
tric currents  are,  as  a  result  of  such  fric- 
tion, established  in  the  line  of  the  earth- 
quake. At  or  near  the  starting  point  of 
great  earthquakes,  there  is  sometimes 
evidence  of  the  bodily  displacement  of 
many  cubic  miles  of  material.  When 
this  matter  is  of  volcanic  origin,  it  is, 
according  to  one  authority,  almost  invar- 
iably magnetic,  and  its  readjustment  pro- 
duces magnetic  storms. 

Historic  American  Earthquakes 

Our  most  notable  earthquakes  have 
been  those  occurring  in  New  England,  in 


1638 ;  New  England  and  New  York, 
1663;  New  England,  1727;  New  Eng- 
land and  the  North  Atlantic  States,  1755  ; 
the  Mississippi  delta,  1811-12;  Inyo  Val- 
ley, California,  1872 ;  and  Charleston,  S. 
C,  1886. 

The  earliest  of  these — on  June  1,  1638 
—  occurred  between  3  and  4  p.  m. 
The  weather  was  clear  and  warm,  and 
the  wind  westerly.  All  of  New  Eng- 
land, it  is  recorded,  was  violently  shaken 
by  a  convulsion  accompanied  with  a  noise 
as  of  continued  thunder.  The  main 
shock  lasted  about  four  minutes,  during 
which  the  earth  shook  with  such  violence 
that  in  some  places  people  could  stand 
only  with  difficulty,  while  many  movable 
articles  in  houses  were  thrown  down. 
The  earth  is  reported  to  have  been  un- 
quiet for  twenty  days  following  this 
shock. 

The  earthquake  of  1663  occurred  on 
January  26,  and  was  felt  in  Canada, 
throughout  New  England,  and  in  New 
York.  In  Canada,  says  a  contemporan- 
eous writer,  "Doors  opened  and  shut  of 
themselves  with  a  fearful  clattering. 
Bells  rang  without  being  touched.  Walls 
were  split  asunder.  Floors  separated 
and  fell  down.  The  fields  put  on  the  ap- 
pearance of  precipices,  and  the  mountains 
seemed  to  be  moving  out  of  their  places." 
It  is  recorded  that  during  this  convulsion 
of  nature,  small  rivers  were  dried  up ; 
some  mountains    appeared    to   be   much 
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broken  and  moved ;  while  half  way  be- 
tween Quebec  and  Tadousac,  at  the 
mouth  of  the  Saguenay,  two  mountains 
were  shaken  down,  forming-  a  point  of 
land  which  extended  some  distance  into 
the  St.  Lawrence  River. 

The  upheaval  of  1727  was  felt  at  10:40 
a.  m.,  October  29.  The  main  shock 
lasted  about  two  minutes ;  and  its  course 
seemed  to  be  from  the  Delaware  River 
to  the  Kennebec,  a  distance  of  about  700 
miles.  Pewter  and  china  were  cast  from 
their  shelves.  Stone  walls  and  chimney 
tops  were  shaken  down.  In  some  places 
doors  were  burst  open  and  people  could 
hardly  keep  their  feet.  On  the  same 
day,  the  West  Indian  island  of  Martin- 
ique— where  in  1902  occurred  the  terrible 
eruption  of  Mont  Pelee — was  threatened 
with  total  destruction  by  an  earthquake 
lasting  eleven  hours.  And  in  this  con- 
nection it  is  an  interesting  fact,  that  dur- 
ing the  recent  disastrous  outburst  of 
Mont  Pelee,  no  earthquake  shocks  were 
recorded  by  the  crude  seismograph  then 
mounted  in  the  "Weather  Bureau  at 
Washington,  although  severe  magnetic 
storms  were  observed  with  the  instru- 
ments of  the  Coast  and  Geodetic  Survey. 

The  earthquake  of  1755  was  felt  from 
Chesapeake  Bay  to  the  coast  of  Nova 
Scotia — or  for  about  800  miles.  The 
shock  occurred  on  November  18,  and  in 


the  interior  of  the  country  it  seemed  to 
have  extended  over  a  thousand  miles 
from  northwest  to  southeast.  In  Boston, 
Mass.,  a  hundred  chimneys  were  toppled 
over  and  leveled  with  the  roofs  of  the 
houses,  while  1,500  others  were  more  or 
less  shattered.  The  ends  of  several  brick 
buildings  were  thrown  down,  and  the 
vane  on  the  public  market  was  hurled  to 
the  earth.  At  New  Haven,  Conn.,  it  was 
reported,  "the  ground  moved  like  waves 
of  the  sea  ;  the  houses  shook  and  cracked  ; 
and  many  chimneys  were  thrown  down." 
This  shock  occurred  at  4:00  a.  m.,  and 
lasted  four  and  a-half  minutes.  At  the 
same  time  there  was  a  great  tidal  wave 
in  the  West  Indies. 

The  Mississippi  delta  earthquake  of 
1811-12,  known  also  as  the  "New  Madrid 
earthquake,"  was  characterized  by  se- 
vere shocks  occurring  at  short  intervals 
during  a  period  of  several  months.  In- 
deed the  entire  series  of  shocks  covered 
a  period  of  about  two  years.  There  were 
few  settlers  in  the  country  at  that  early 
day.  and  little  is  known  as  to  the' distance 
at  which  the  shocks  were  perceptible.  The 
land  was  plainly  seen  to  rock  with  a 
wave-like  motion,  which  was  communi- 
cated to  the  forest  trees,  some  of  which 
were  uprooted  while  others  were  perma- 
nently entangled  with  one  another.  From 
the  fissures  opened  into  the  earth,  mud 
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spurted  up  into  the  branches  of  trees,  and 
the  deep  openings  into  the  ground 
yawned  and  closed  with  each  successive 
shock.  Lakes  which  had  sparkled  in  the 
sunlight  of  centuries  went  out  of  exist- 
ence, their  waters  being  drained  into 
these  fissures.  New  lakes  were  created 
by  the  falling  of  the  land,  which  was  thus 
shaped  into  basins  receiving  the  flow  of 
brooks  and  creeks.     One  great  area  60 


tenth  of  the  inhabitants  lost  their  lives. 
Twenty-seven  people  were  killed  out- 
right by  the  great  earthquake  at  Charles- 
ton, South  Carolina,  August  31,  1886. 
Other  victims  died  afterward  from  in- 
juries received  during  the  catastrophe.  A 
large  number  of  houses  were  thrown 
down,  and  nearly  all  buildings  in  the  city 
were  more  or  less  injured.  The  damage 
to  property  was  computed  in  millions  of 


DEVASTATION  WROUGHT  BY  A  JAPANESE  EARTHQUAKE. 

"Japan  is  the  great  earthquake  country.'" 


to  80  miles  long  and  half  as  broad,  sank 
from  its  former  altitude. 

The  Inyo  Valley  earthquake  of  1872 
continued  for  two  or  three  months.  The 
chief  shock  lasted  but  a  few  minutes,  and 
those  which  followed  at  intervals  were 
far  inferior  in  violence.  Along  the  base 
of  the  mountain  range,  was  created  a 
fissure  forty  miles  long,  and  the  land  to 
the  east  of  it  fell  several  feet.  In  one 
place  the  earth  dropped  twenty-five  feet. 
The  ground  also  twisted  in  a  horizontal 
direction.  The  fence  on  one  piece  of 
property  was  found  to  be  fourteen  feet 
out  of  alignment.  A  river  was  tempo- 
rarily swallowed, and  a  number  of  springs 
permanently  dried  up.  Every  house  in 
Inyo   village   tumbled   down,    and    one- 


dollars.  The  principal  shock  occupied 
about  one  minute,  others  following  with 
diminishing  violence.  Destructive  trem- 
ors occurred  for  four  weeks,  and  others 
were  felt  for  several  months  longer.  Nu- 
merous fissures  yawned  in  the  surround- 
ing country,  sending  forth  water  and 
mud  and  flooding  the  channels  of 
streams.  Railway  tracks  were  dislocated 
and  buckled. 

Had  adequate  seismographs  been  in 
place  during  any  of  these  great  earth- 
quakes, science  would  have  added  greatly 
to  its  meager  fund  of  knowledge  con- 
cerning the  cause  of  such  convulsions. 
The  next  great  shock  will  be  followed 
about  the  earth,  and,  it  is  devoutly  hoped, 
will  be  traced  to  its  subterranean  source. 


MOUNTAIN  OF   NITER  ON  EDGE  OF  DEATH  VALLEY,   CALIFORNIA— CHINA   RANCH   IN 

FOREGROUND. 


PHOTOS  BY  P'ERCE,  LOS  ANGELES. 


TWO  hundred  and  fifty  miles  to 
the  north  and  east  of  Los  An- 
geles, California,  lies  the  sink  of 
the  Amargosa  river,  known  on 
the  maps  as  Death  Valley,  a  fearsome 
place  if  one  is  to  believe  all  the  stories 
that  are  told  of  it ;  in  reality  a  most  de- 
lightful region  through  which  to  roam 
during  the  season  from  October  to  May. 
Principally  this  ill-omened  sink  is  noted 
as  the  burial  ground  of  dozens — yes, 
hundreds — of  prospectors  and  unwary 
travelers  who  have  ventured  out  upon 
its  treacherous  surface  in  search  of  gold 
or  of  that  which  is  more  precious  at 
times  than  gold — water. 

Beyond  this,  Death  Valley  is  known  to 
the  outside  world  as  the  receptacle  of 
thousands  of  tons  of  crude  borax,  depos- 


ited during  the  ages  that  have  passed 
since  the  Juro-Triassic  sea  overlaid  all 
this  part  of  the  great  basin.  In  it,  too, 
have  been  found  one  or  two  very  rich 
silver  mines,  and  several  good  copper 
prospects,  which  latter,  owing  to  the  lack 
of  water,  have  never  been  worked. 
Through  all  this  country,  the  writer  has 
traveled,  sometimes  on  horseback  and 
muleback,  most  of  the  way  on  foot ;  and 
the  thing  which  interested  him  most  in 
all  the  miles  of  sand  was  neither  the 
borax,  nor  the  mines,  nor  the  dead  men's 
bones,  but  the  thousands  of  acres  of 
crude  niter  that  lie  fallow  to  the  chemist 
on  the  south  and  east  of  the  valley  itself. 
Imagine,  if  you  can,  mile  on  mile  of 
level  desert,  smooth  as  a  floor,  yellow  as 
Indian  maize,  and  bearing  on  its  barren 
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surface  no  sign  of  vegetable  growth,  not 
even  a  bit  of  scrubby  greasewood.  Bound 
this  plain  with  the  brown  lava  hills  of 
the  rim  of  Death  Valley  on  the  one  side, 
and  on  the  other  with  low,  rounded 
knolls  of  the  same  yellow  stuff  as  the 
surface  on  which  you  walk,  and  you  have 
a  poor  idea  of  what  this  deposit  of  niter 
is  like.  So  far  as  I  have  been  able  to 
learn,  no  part  of  this  great  bed  has  ever 
been  worked.  Here  and  there,  shallow 
prospect-holes,  with  their  crumbling 
mounds  of  yellow  earth,  testify  to  the 
fact  that  the  assayer  has  been  here ;  but 
that  is  all.  Water  is  too  scarce  as  yet 
for  its  development ;  when  water  comes, 
men  who  own  land  here  will  be  made 
millionaires  faster  than  were  Borax 
Smith  and  J.  \Y.  Searles  when  borax  sold 
at  thirty-five  cents  a  pound. 

Under  the  traveler's  feet,  the  stuff 
crumbles  into  a  dust  fine  as  flour. 
After  one  of  the  few  rains  with  which 
this  land  is  blessed,  a  thin  crust  forms 
over  the  niter  field,  but  it  is  nothing  like 
the   thick  soda  and   borax   crusts  to  be 


found  over  the  dead  lakes  in  the  bottom 
of  the  valley.  Here,  not  even  a  raven 
can  walk  about  without  leaving  a  plain 
trail ;  there  the  Piutes  ride  their  horses 
rough-shod  over  the  unyielding  surface. 
But  the  niter  on  the  flat  is  leached  out 
from  the  hills  above,  and  is  so  weak  that 
it  tastes  like  powdered  clay,  far  different 
from  the  bedrock  of  the  hills.  To  see 
these  hills  in  the  mind's  eye,  one  must 
imagine  that  some  giant  has  emptied 
myriad  huge  cups  of  damp  cornmeal  over 
the  level  desert,  and  there  they  have  dried 
out,  still  retaining  their  original  shape. 
Each  hill  is  rounded  by  the  winds  and  the 
rains  and  the  terrible  cloudbursts  that 
sometimes  blot  out  whole  townships  of 
mountain  ranges,  until  they  all  look  ex- 
actly alike.  No  worse  fate  can  be  im- 
agined, than  to  be  lost  in  these  intermi- 
nable hills.  I  know,  because  I  was  so 
lost  for  the  greater  part  of  one  day  ;  and 
only  from  my  absolute  knowledge  of  the 
few  towering  peaks  of  the  desert  and  my 
ability  to  locate  their  hazy  tips,  was  I 
able  to  escape.     None  of  these  hills   is 
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NEW  METHOD  OF  HAULING  ON  THE  DESERT. 
Traction  engine  hauling  a  carload  of  borax  through  niter  hills  on  the  rim  of  Death  Valley. 


over  200  feet  in  height,  and  the  great 
majority  of  them  are  scarcely  of  one- 
quarter  that  altitude. 

Over  all,  the  hills  are  covered  with  a 
granular  deposit  to  a  depth  of  from  one 
to  two  feet.  In  places  this  thins  down  to 
two  or  three  inches.  It  is  powdery,  light 
yellow  in  color,  and  engulfs  the  climber's 
feet  at  every  step.  Between  the  fingers 
it  has  the  feeling  of  very  fine  sand,  but 
on  the  tongue  that  grittiness  disappears 
and  it  becomes  a  flour-like  substance, 
similar  to  the  leached-out  deposits  of  the 
level  places  below.  To  the  taste  it  is 
acrid,  almost  acid;  in  some  parts  of  the 
hills,  where  the  bedrock  is  exceptionally 
strong,  it  is  bitter,  and  the  demands  it 
makes  on  the  tongue  of  the  taster,  for 
water,  are  most  insistent.  No  streams 
run  through  any  of  these  hills.  Now  and 
again  there  are  fissure  springs  scattered 
through  them,  but  the  water  is  swallowed 
up  by  the  thirtsy  soil  ere  it  can  bubble  out 
to  form  a  stream.  It  is  no  exaggeration 
to  say  that  the  strongest  brook  of  all  this 
region  does  not  flow  twenty  feet  from  its 
source,  before  its  bed  is  one  with  the 
deadly  dryness  of  the  hills  roundabout. 

When  rain  falls  on  these  hills,  the  sur- 
face of  the  thin  super-deposit  becomes  as 
pockmarked  and  pitted  as  was  ever  the 
face  of  a  smallpox  patient.  Then  in- 
deed they  present  a  peculiar  sight :  and 


then  is  when,  of  all  the  twelve  months 
of  the  year,  water  gets  in  its  work  on  the 
niter  deposit  and  leaches  it  out  to  feed 
the  lower  slopes  of  the  knolls  and  the 
plain  below.  Cloudbursts  occasionally 
strike  here,  mostly  during  the  late  spring 
months,  and  then  whole  hills  are  picked 
up  bodily  and  spread  out  over  the  floor 
of  the  desert,  leaving  a  space  as  level  as 
was  ever  the  bed  of  Death  Valley  itself. 
In  such  cases,  great  blocks  of  the  under- 
lying bedrock  will  be  found  scattered 
over  the  plain,  there  to  lie  until  the  next 
rainy  season  disintegrates  their  mass  and 
makes  them  one  with  the  yellow  granules 
underfoot. 

And  it  is  of  this  bedrock  that  chemists 
who  have  examined  the  deposit  expect 
the  most  in  the  way  of  values.  Under- 
neath the  layer  of  granules  which  I  have 
described  as  covering  the  cones,  is  the 
mound  of  this  bedrock,  which  is  not  rock 
at  all,  but  a  substance  of  about  the  con- 
sistency and  hardness  of  dried-out  clay. 
It  is  dark,  chocolate-brown  in  color, 
heavily  streamed  and  marbled  with  veins 
of  gypsum,  a  mineral  found  commonly 
throughout  this  part  of  the  desert,  and 
also  containing  occasional  small  deposits 
of  mica,  though  both  of  these  are  present 
in  such  infinitesimal  quantities  as  to  pre- 
clude the  possibility  of  successful  work- 
ins:. 
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This  bedrock  follows  the  contour  of 
the  hills  exactly,  and  in  all  the  cones  un- 
covered by  the  party  with  which  I  was 
connected,  it  was  more  or  less  cracked, 
so  that  a  small  blast  properly  set  off  dis- 
lodged large  blocks  of  the  bedrock.  Some 
of  these  were  very  regular  in  outline  ;  and 


land  beneath  the  niter  beds — which  lat- 
ter are  merely  superficial  deposits  and  do 
not  extend  down  into  the  earth  at  all — 
must  of  necessity  be  so  soaked  with  the 
leachings  from  these  hills  that  it,  too,  can 
be  worked  to  advantage  when  the  ten  or 
fifteen  thousand  acres  of  yellow  granules 


ONE   OF   THE    LARGER   NITER   BEDS,   WITH    LAVA    WALL   IN   FOREGROUND. 


there  is  more  than  one  abandoned  Piute 
hovel  on  the  edge  of  Death  Valley  built 
of  nothing  but  these  blocks,  its  roof  a 
mere  screen  of  mesquite  branches.  It  is 
also  noticeable  that  the  cleavage  of  all  this 
bedrock  is  along  the  lines  of  the  gypsum 
veins,  a  rather  remarkable  coincidence,  it 
seems  to  me,  and  one  that  would  indicate 
the  slow  ingrowth  of  the  latter  mineral 
into  the  niter  deposits.  The  mica  does 
not  seem  to  have  any  particular  effect  on 
the  breakage. 

To  the  taste,  this  bedrock  is  of  a  fiery 
bitterness,  so  strong,  indeed,  that  to  hold 
it  to  the  tongue  for  more  than  an  instant 
is  to  invite  a  blister.  Now  pure  this  is, 
may  be  judged  from  the  fact  that  hur- 
ried and  necessarily  incomplete  field  as- 
says credited  it  with  more  than  fourteen 
per  cent,  the  valley  deposits  giving  about 
one  per  cent,  and  the  "blanket"  which 
covers  the  bills  some  ten  per  cent.  Niter 
of  this  degree  of  purity  can,  of  course, 
be  worked  at  an  immense  profit  when 
that  desideratum  of  all  desert  mineral 
working's — water — can     be     had.       The 


and  brown  bedrock  have  been  converted 
into  a  salable  product. 

Around  the  China  Ranch,  the  niter  de- 
posits are  especially  large  and  rich.  This 
point  is  some  fifty  or  sixty  miles  from 
Death  Valley  proper,  on  the  road  to 
Manvel  in  Nye  county,  Nevada.  From 
the  south  end  of  the  valley,  just  where 
the  Amargosa  makes  a  sudden  bend  to 
the  north  before  entering  the  sink,  clear 
over  to  the  Nevada  line,  the  niter  beds 
extend  ;  but  at  either  end  of  this  limit 
they  are  very  thin,  apparently  only  the 
remains  of  once  greater  deposits,  even, 
than  now  exist  further  out.  At  the 
ranch  mentioned,  they  attain  their  maxi- 
mum size.  Here  they  overlie  great  lava 
fields  of  unknown  depth,  and  the  hills 
are  of  greater  height  than  in  other  sec- 
tions of  the  beds  visited  by  me. 

The  Willow  Creek  branch  of  the  Am- 
argosa river  flows  past  the  China  Ranch, 
and  forms  a  strip  of  green  between  two 
bands  of  golden  yellow — the  niter  hills — ■ 
backed  by  the  reds  and  sepias  of  the  lava 
flats  and  the  still  standing  rims  of  long- 
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dead  volcanic  cones.  Much  of  this 
country  shows  evidence  of  a  great  lava 
flow  in  long-dead  years.  Many  of  the 
springs  are  warm,  and  here  and  there  one 
is  found  whose  waters  come  uncomfort- 
ably close  to  the  boiling  point.  Around 
none  of  these  springs,  however,  has  the 
niter  been  deposited  to  any  great  extent, 
while  along  the  banks  of  the  two  streams 
named  above,  the  long,  yellow  fingers  of 
the  hills  seem  to  reach  out  as  if  to  grasp 
the  cooling  waters  in  their  parched  em- 
brace. During  the  rainy  season,  some  of 
these  hills  "leak"  copiously  into  the 
brooks,  and  the  result  is  that  the  water 
for  miles  below  is  unfit  to  drink.  For- 
tunately there  are  few  who  are  called 
upon  to  use  the  water,  and  only  the  wild 
animals  of  the  region  suffer.  At  the 
ranch  itself  the  house  is  built  close  up 
into  the  lee  of  one  of  the  largest  of  the 
niter  hills :   and  the   ranchman  tells  me 


that  in  the  many  years  he  has  lived  there 
he  has  been  able  to  see  no  diminution  in 
the  size  of  the  adjacent  deposit,  so  it  is 
very  probable  that  but  little  is  lost  by  the 
leaching  of  the  rains. 

At  all  seasons  of  the  year  there  is  an 
abundant  supply  of  water  in  both  these 
streams  and  here  seems  to  be  the  most 
likely  basis  of  operations — when  the  rail- 
road comes  through.  And  there  you  are 
— where  transportation  can  be  had  within 
easy  distance,  there  is  no  water ;  and 
where  there  is  water,  there  is  no  means 
of  shipping  the  product  out.  So  there 
the  niter  miner  is  left,  as  much  isolated 
on  the  rim  of  Death  Valley  as  though  he 
were  prospecting  amid  the  craters  of  the 
moon.  Yet.  all  in  all,  this  is  a  most  in- 
teresting country,  and  one  which  it  will 
pay  any  traveler  who  has  the  slightest 
scientific  bent  to  visit  and  to  inspect 
thoroughly. 
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S  the  matter  stands,"  said  the 
young  man,  resting  both  el- 
bows on  the  table  and  look- 
ing across  at  the  young 
woman,  "my  father's  son  has  no  chance, 
because  his  paternal  ancestor  is  a  blith- 
ering, impractical,  warm-hearted,  care- 
less, good-natured  old  idiot  with  the  best 
disposition  in  the  world,  but  with  no  in- 
clination to  do  anything  which  conld  be. 
of  the  slightest  use  to  himself,  no  matter 
how  much  use  it  might  be  to  other  peo- 
ple." 

They  had  the  restaurant  practically  to 
themselves.  Even  the  waiter,  having 
come  early  into  possession  of  his  fee  and 
having  removed  the  dishes,  had  removed 
himself.     Their  corner   was   deserted. 

"You  shouldn't  speak  of  yonr  father 
that  way,"  said  the  young  woman, 
sharply. 

"I  am  quoting."  replied  the  young 
man.  "I  added  'warm-hearted'  and 
'good-natured'  to  the  quotation,  although 
I  understand  they  are  conceded  by  the 
signatory  powers." 

"Signatory  powers?"  inquired  the  girl. 

(402) 


"Represented  in  this  case  by  your 
father,  your  mother,  and  yourself." 

"You  know  very  well,  Dick,"  said  the 
girl,  "that  no  one  in  the  world  has  more 
admiration  for  your  father  than  I  have." 

"Admiration,  yes,  Lang  it !  But,  Mary, 
you  fear  that  his  son  has  inherited  his — 
well,  call  it  impractical — disposition,  and 
for  that  reason  you  will  not  trust  your- 
self to  him,  and  your  parents  would  not 
allow  you  to  if  you  were  willing." 

He  drew  out  a  case,  asked  permission 
with  a  look,  and  lighted  a  cigarette.  The 
girl  in  her  turn  leaned  forward  on  the 
table  and  spoke  earnestly. 

"I  am  not  afraid  of  his  father's  son," 
she  said.  "I  believe  in  him.  It  is  be- 
cause of  this  that  I  want  him  to  do  some- 
thing. My  father  is  violently  prejudiced. 
Now,  Dick,  is  he  all  wrong  if  he  cares 
at  all  what  becomes  of  us  ?  Dick,  have 
you  ever  given  any  thought  to  respon- 
sibility? Don't  you  think  you  ought  to 
show  that  you  can  do  something  before 
we  risk  ourselves?  I  am  not  afraid  that 
I  shall  have  to  take  in  washing.  I  am 
thinking  more  of  you  than  I  am  of  my- 
self.    I  should  not  like  to  go  against  my 


THE    AEROPLANE    AND    A    UIXD    FROM    EDEN 


403 


father's  wishes,  hut  I  would  do  so  if  I 
did  not  think  he  was  right,  and  if  I  did 
not  think  that  you  could  'make  good' 
if  you  had  to." 

"And  all  this  suspicion,"  said  the 
young  man,  leaning  back  in  his  chair, 
"is  because  my  good-natured  paternal 
ancestor  prefers  to  invent  airships  just 
now  rather  than  washing  machines,  or 
new  burglar-catches  on  windows,  or 
something  useful  like  that." 

"No,  it  is  not,"  said  the  girl.  "My 
father  thinks  that  way,  and  so  does  my 
mother ;  but  I  think  your  father  has  a 
perfect  right  to  invent  airships  or  sub- 
marines or  wireless  telephones  or  any- 
thing he  likes.  I  do  not  think,  though, 
that  his  son  should  think  that  this  gives 
him  the  privilege  of  leading  an  irrespon- 
sible life.  If  you  want  such  a  life,  you 
should  not  seek  responsibilities,  and  I'll 
be  a  responsibility." 

"I  guess  your  father's  right,"  he  said, 
wearily.  "It's  in  the  blood.  Father's 
work  has  made  him  rich  three  times,  and 
he  has  lost  it.  He  never  cared  when  he 
did.  He  is  just  as  happy  now  as  he  was 
when  his  factories  covered  forty  acres." 

"But,  Dick,  I  know  you  better  than  you 
know  yourself.  You  wouldn't  be.  You 
want  the  good  things  of  life.'  You  want 
the  praise  of  people.  You  needn't  deny 
it.  When  people  say  that  you  are  such  a 
brilliant  boy,  and  could  do  so  much  if 
you  tried,  you  like  it." 

"I  don't  try,  because  if  I  did  I  would 
fail,  and  then  they  would  see  that  they 
were  wrong,"  he  said  flippantly. 

"Ycu  have  tried — half-heartedly,"  she 
answered,  "and  always  something  use- 
less." 

"What  was  useless?"  he  asked,  brist- 
ling somewhat. 

"What  was  the  last  thing?"  she  asked 
in  return.  "A  device  to  warn  that  a 
window  was  open  and  the  rain  coming 
in !" 

"Well,  burglar-catches  are  useful,"  he 
retorted,  "and  rain  can  do  as  much  dam- 
age as  a  burglar — at  least  as  much  as 
some  burglars,  as  much  as  a  kind-hearted 
burglar,  if  it's  a  bad  rain." 

"Don't  be  flippant,"  she  warned  him, 
"or  I  shan't  talk  to  you  any  more  about 
this  subject." 

He  was  silent  for  a  while,  and  she  sat 


watching  him  as  he  picked  at  the  corners 
of  the  table-cloth,  moodily. 

"What  do  you  want  me  to  do?"  he 
asked  finally. 

"Show  that  I  am  not  mistaken  in  you," 
she  replied,  slowly.  "I  don't  like  to  'think 
that  I  have  come  to  care  for  a  man  who 
does  not  want  to  make  it  possible  for  me 
to  marry  him." 

"Sometimes  I  believe  you  do  care  in 
spite  of  your  opinion  of  me,"  he  said. 

"Does   it   flatter  you   that   the   caring 
should   have   to   be   'in    spite'    of   some- 
thing?" she  asked.     "I  believe  it  does." 
He  laughed,  and  shifted  a  bit  in  his 
chair. 

"You  have  an  uncomfortable  way  of 
hitting  a  fellow  off  just  right  at  times," 
he  admitted.  "I  do  like  to  feel  that  you 
can  care,  in  spite  of  my  indisposition  to 
perform  wonderful  and  useful  feats." 

Again  they  sat  silently  for  a  few  min- 
utes, and  then  he  raised  his  head  with 
something  like  an  inspiration  showing  in 
his  eyes. 

"I  believe  I  have  just  hit  on  some- 
thing," he  said. 

"Don't  tell  me  what  it  is,"  she  said, 
breaking  in  on  him  suddenly.  "Show  it 
to  me  after  it's  finished.  I  am  afraid 
of  these  inspirations  which  get  talked  out 
and  not  worked  out." 

She  added  this  with  a  half-laugh,  and 
then  went  on  quickly : 

"You  will  have  an  opportunity  in  the 
next  month  to  work  it  out  without  talk- 
ing— at  least  to  me.  I  am  going  away 
for  a  while — to  Europe." 

A  look  of  surprise  and  grief  came  into 
his  face. 

"Why  didn't  you  tell  me?"  he  de- 
manded. 

"I  am  telling  you,"  she  replied. 
"But  before  this." 

"It  has  just  been  decided.  I  leave  in 
two  days  with  my  aunt.  I  cajne  with 
you  to-day  to  tell  you  and  to  have  this 
talk  with  you." 

"I  don't  want  you  to  go,"  he  cried. 
"O,  yes,  you  do,  Dickie,"  she  said. 
"You  wouldn't  have  me  miss  it,  and  it 
will  give  you  the  chance  to  do  something 
without  being  bothered  by  me.  Take  my 
advice,  Dick.  Go  back  to  the  farm.  Get 
to  work  with  your  father  in  his  work- 
shop. Do  something.  Now  you  must 
take  me  to  the  stores.     I  have  worlds 
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of  things  to  do.     See  how  much  I  think 
of  you  to  give  you  all  this  valuable  time." 

II 

With  the  somewhat  unusual  sensation 
of  having  a  resolution  firmly  in  his  grasp, 
young  Richard  Plalonden  carried  it  ten- 
derly and  hurriedly  home,  where  he  could 
be  sure  that  it  would  not  be  lost  because 
of  his  attention  to  other  subjects.  He 
felt  more  sure  of  himself  than  he  ever 
had  before,  largely  because  something 
that  he  really  wanted  seemed  to  be  de- 
pendent on  his  success  in  carrying  out 
his  determination. 

Moreover,  the  girl  had  stirred  up  in 
him  some  vague  misgivings  and  a  certain 
feeling  that  she  was  right  and  he  entirely 
wrong. 

Wallace  Plalonden,  the  father  whose 
impractical  nature  the  boy  was  supposed 
to  have  inherited  to  his  detriment  if  not 
to  his  lasting  injury,  held,  as  the  last  of 
a  once-extensive  property,  a  small  farm, 
where  he  lived  in  apparent  contentment 
with  his  illusions,  ambitions,  and  dreams. 
His  past  achievements  gave  him  clear 
title  to  the  name  of  genius.  His  present 
life  showed  him  clearly  indifferent  to  it. 
When  harvesting  machinery  was  crude, 
his  inventions  had  brought  it  up  to  a 
high  state  of  efficiency  close  to  perfection. 
When  his  inventive  mind  was  working 
to  its  best  purpose,  forty  acres  of  fac- 
tories sprang  up  around  him  to  carry  out 
the  designs  which  he  brought  into  being. 

They  were  his,  but  he  did  not  care  for 
them.  The  experiment  room  took  all  of 
him.  The  office  got  none.  There  came  a 
crash.  His  forty  acres  of  factories  passed 
from  him,  and  were  split  up  into  a  dozen 
different  firms.  His  patents  went  to 
cover  obligations.  Still  the  man  was  as 
serene  as  if  he  never  had  known  the  pos- 
session of  wealth. 

Three  times  he  had  built  up  large  en- 
terprises, and  had  secured  riches  for  him- 
self;  and  each  time,  he  saw  them  disap- 
pear and  leave  him  close  to  absolute  pov- 
erty. 

As  he  grew  older,  his  ideas  became 
more  visionary  and  less  practical.  There 
had  been  one  thing  about  his  earlier  vis- 
ions. They  all  had  resulted  to  the  prac- 
tical benefit  of  someone,  if  not  himself. 
Now  he  was  giving  the  best  that  was  'in 
him  to  the  design  of  an  aeroplane,  and 


it  occupied  his  thoughts  to  the  exclusion 
of  every  other  project. 

Horace  Truesdale,  father  of  the  girl 
with  whom  young  Plalonden  had  his  talk- 
in  the  restaurant,  had  been  associated 
with  the  elder  Plalonden  in  the  harvester 
factories.  With  him  he  had  lost  every- 
thing in  the  crash.  Slowly  and  with  in- 
finite pains  he  had  dragged  himself  to  his 
feet  again,  and,  being  unlike  the  more 
talented  man,  he  watched  and  kept  what 
he  gained  a  second  time. 

His  prejudice  against  his  old  associate 
in  business  amounted  to  an  obsession. 
He  could  not  think  of  him  or  speak  of 
him  rationally.  It  was  his  daughter  with 
whom  young  Plalonden  had  chosen  to 
fall  in  love. 

On  reaching  the  farm,  Dick  found  his 
father  in  his  workshop,  cheerfully  whist- 
ling as  he  tightened  nuts  on  a  light  steel 
shaft  carrying  a  propeller.  Money  badly 
needed  for  his  own  necessities  and  com- 
forts had  paid  for  the  casting. 

"Well,  Dick,"  said  the  father,  as  his 
son  came  in,  "back  again !" 

"They  say  at  the  house  that  yon 
haven't  had  any  dinner,"  said  his  son. 

"Haven't  I?"  exclaimed  the  father, 
running  a  hand  abstractedly  through  his 
hair.  "Why,  I'm  sure  I  have.  They 
must  be  mistaken." 

"I'll  bet  they  are  not  mistaken,  and  I'll 
bet  they  have  been  trying  to  get  you  to 
the  table  for  the  last  two  hours,"  said 
the  son,  sitting  down  on  the  edge  of  a 
box.  "Supper  will  be  ready  in  an  hour. 
I'll  see  that  you  get  in  to  that.  Your 
old  friend  Truesdale  has  a  brand  new- 
thing.     Hear  about  it?" 

"Has  he?  He  always  had  ability  in  a 
limited  way,  but  he  lacked  breadth.  What 
is  it?" 

"Gasoline  motor,"  said  the  young  man, 
crossing  his  legs.  "Say,  father,  what 
did  you  ever  do  with  that  combination 
harvester  you  started  and  abandoned  ? 
Junk  pile?" 

"I  think  so,"  said  the  elder  man.  "I 
haven't  given  it  a  thought  for  a  couple 
of  years." 

"Could  it  be  worked  out?" 

"Possibly.  I  didn't  give  it  up  because 
I  was  stalled,  but  because  I  lost  interest. 
Why  do  you  want  to  know?" 

"Give  it  to  me,  will  you?  I  want  to 
put  it  through." 
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"Go  ahead,  Dick.  Take  it.  I  have 
often  wished  that  you'd  get  down  to 
something  practical.  I  was  afraid  you 
would  get  into  your  father's  habits, 
which  are  good  enough  for  an  old  man 
who  has  no  one  but  himself  to  please, 
but  bad  for  a  young  man  with  the  world 
to  satisfy.  What  are  you  going  to  do 
with  it?" 

"Work  it  out,"  said  the  young  man. 
determinedly  and  slowly.  "I  propose  to 
make  it  run.  I  propose  to  make  money. 
I  propose  to  get  married." 

"Good  luck  to  you,  Dick,"  said  the 
elder  man.  "I  propose  to  make  this 
aeroplane  do  some  flying  on  new  prin- 
ciples, but  1  don't  know  whether  it  will 
or  not.  You  have  the  advantage  of 
youth,  and  know  that  you  will  do  what 
you  propose  to  do." 

A  light  burned  in  young  Plalonden's 
room  until  far  into  the  night,  while  he 
studied  the  designs  of  the  combination 
harvester  winch  he  had  with  great 
trouble  dug  out  of  his  father's  stacked-up 
effects. 

The  next  day  found  him  scraping  the 
dust  and  dirt  and  rust  off  the  abandoned 
model ;  and  from  that  on,  the  women  of 
the  Plalonden  household  had  their  do- 
mestic anxieties  increased  two-fold.  The 
son  was  as  hard  to  adjust  to  the  family 
schedule  of  meals  and  sleeping  hours  as 
his  father  had  ever  been. 

For  a  month  the  young  man  worked 
feverishly  and  enthusiastically,  and  for 
another  month  feverishly  and  enthusi- 
astically at  times  but  dejectedly  at  others. 
Three  letters  came  to  him  from  Miss 
Truesdale — one  from  London,  one  from 
Paris,  and  one  from  Naples.  Each  pro- 
duced a  week  of  redoubled  effort  on  his 
part,  followed  by  a  reaction  during  which 
he  deserted  his  workshop  for  long  coun- 
try walks. 

The  elder  Plalonden  nursed  his  aero- 
plane with  the  pride  of  an  artist  and  the 
care  of  a  dentist.  It  was  during  one  of 
the  son's  mpody  spells  toward  the  end  of 
the  second  month,  that  a  brisk  and  ap- 
parently busy  visitor  came  to  see  the 
elder,  and  found  him  in  his  workshop. 

"My  name  is  Wilson,"  he  said,  intro- 
ducing himself.  "I'm  in  the  circus  busi- 
ness. I  have  heard  that  you  have  an  air- 
ship that  will  work,  and  that  it  is  about 
completed.     What  will  you  take  for  it?" 


"Nothing,"  said  Plalonden,  promptly. 

"Say  $10,000  if  it's  ready  soon  and  will 
work."  suggested  Wilson,  smiling. 

"You  have  made  a  fair  offer,  and  I 
suppose  you  are  entitled  to  a  fair  an- 
swer. I  won't  sell  because  the  aeroplane 
as  it  stands  now  is  no  good.  It  will  op- 
erate, but  so  will  a  dozen  others  which 
have  been  made.  If  it  can't  be  made  to 
operate  usefully  and  commercially,  I 
have  no  interest  in  it.  It  will  do  that 
the  way  it  stands.  It  might  serve  vour 
purpose.  It  probably  would.  You  could 
use  it  for  exhibition  purposes,  but  I  have 
no  interest  in  invention  for  that  pur- 
pose." 

"That's  your  final  decision?"  Wilson 
asked,  looking  at  the  inventor  sharplv. 

"Final,"  said  Planonden. 

"I'll  leave  my  card  anyway,"  the  circus 
man  said,  as  he  turned  to  go.  "1  can't 
say  that  the  offer  remains  open  indefi- 
nitely ;  but  still,  if  you  change  your  mind, 
let  me  know." 

An  hour  after  his  departure,  Dick  came 
into  his  father's  shop  and  cat  down 
moodily  on  the  edge  of  a  box. 

"What's  the  matter,  Dick?"  the  elder 
Plalonden  asked. 

"I'm  discouraged." 

"Any  reason?" 

"Plenty." 

His  father  looked  at  him  inquiringly, 
and  the  young  man  let  it  out  in  a  burst 
of  words. 

"Miss  Truesdale  will  be  home  in  six 
weeks.  I  have  been  stalled  on  what 
ought  to  be  a  simple  part  of  the  machine. 
I  might  get  it ;  but  suppose  I  do.  Wdiere 
shall  we  find  money  to  have  it  cast? 
What's  the  use?" 

His  father  looked  at  him  a  moment 
apprehensively,  and  then  said,  kindly: 

"Go  away  for  a  while,  Dick.  If  you 
stick  too  close  to  a  thing,  lots  of  little 
things  get  to  look  like  big  ones.  Go 
away  for  a  couple  of  weeks,  and  then 
come  back  to  it.  You  will  find  you  can 
make  it  all  right  then." 

"I'm  going  away  to-night.  But  sup- 
pose I  can  get  over  the  trouble — it's  only 
a  matter  of  shifting  levers — how  does 
that  help  us?  It  will  not  make  us  any 
richer." 

That  night,  after  his  son,  with  his  bag- 
gage, had  made  a  moody  departure  from 
the   house,   the   elder   Plalonden   took   a 


THE    AEROPLANE    AXD    A    ll'IXD    FROM    EDEN 


407 


lamp  into  the  workshop,  and  went  over 
the  young  man's  designs  carefully. 

"He  has  it  nearly  done,"  he  said  to 
himself,  as  he  examined  the  model. 
"Here's  where  he  was  stuck  on  the  levers." 
Xext  morning  the  old  man  went  again 
to  the  shop  and  turned  to  his  aeroplane. 
He  did  not  resume  work  on  it.  He  merely 
took  a  chamois  skin,  and  rubbed  its  shafts 
and  polished  steel.  Then  he  sat  for  a 
long  time  and  looked  at  it.  He  walked 
around  it,  and  studied  it  reflectively. 

Finally,  he  fell  into  a  profound  and 
abstracted  contemplation  of  a  cobwebbed 
corner  of  the  shop  and  was  motionless 
for  an  hour.  When  he  aroused  himself, 
he  went  slowly  and  seemingly  in  sadness 
to  his  table  and  wrote  three  letters. 

One  was  to  Wilson,  the  show  man. 
The  second  was  to  one  of  several  capi- 
talists in  New  York  who  had  reason  to 
know  that  when  Plalonden  pledged  his 
word  to  an  invention  that  invention  was 
right.  The  third  was  to  the  firm  which 
made  his  castings. 

Dick  came  home  at  the  end  of  two 
weeks,  refreshed  and  more  hopeful,  and 
fell  to  work  again  on  his  design.  His 
father  watched  him  curiously,  but  offered 
no  advice.  At  the  end  of  a  week  the 
young  man  announced  that  the  levers 
which  had  bothered  him  were  found. 

"The  discouraging  part  about  it  was 
that  they  were  the  simplest  parts  of  the 
whole  thing,"  he  said,  laughing. 

A  day  afterwards  he  was  surprised  to 
find  his  father  taking  the  aeroplane  to 
pieces ;  and  the  following  day  more  so 
when  a  dray  drove  up  to  the  farm  and 
his  father  superintended  the  removal  of 
the  airship. 

'What's  this  all  about,  dad?"  he  asked. 
"We're  just  taking  it  away  to  give  it 
a  trial,"  said  the  elder  inventor,  shortly. 
In  another  week  he  had  finished  his 
model,  and  had  made  an  important  alter- 
ation to  the  original.  He  explained  this 
to  his  father  enthusiastically,  and  the 
latter  listened  to  the  explanation  with  a 
puzzled  and  not  altogether  overjoyed  ex- 
pression on  his  face,  although  he  agreed 
that  the  alteration  was  a  decided  im- 
provement. The  next  day  that  part  of 
the  model  had  disappeared  mysteriously ; 
and  Dick,  grumbling  over  the  careless 
misplacing  of  it,  was  not  able  to  get 
much    satisfaction    out   of   his    father. 


He  replaced  it  with  another,  and  then, 
with  his  invention  completed,  he  fell  into 
moodiness  again.  There  was  no  money 
for  the  casting,  and  none  to  be  had. 

In  spite  of  his  own  disturbed  state  of 
mind,  he  could  not  help  observing  the 
behavior  of  his  father,  who  walked 
nervously  about  in  the  shop  from  which 
the  aeroplane  had  been  taken,  for  all  the 
world  like  a  hen  which  has  been  deprived 
of  its  chickens. 

Dick  attempted  to  question  him  as  to 
the  fate  of  the  machine,  but  could  get 
no  satisfaction. 

The  two  made  a  curious  pair  in  the 
succeeding  days — the  young  man  the 
prisoner  of  his  hopelessness,  and  the  old 
man  the  victim  of  his  abstract  sorrow. 
Then  came  a  letter  from  Miss  Truesdale. 
She  had  landed  in  Xew  York,  and  would 
be  at  home  in  twenty-four  hours. 

"Of  course  you'll  see  her,  Dick,"  said 
the  father. 

"No,"  said  the  young  man,  shaking 
his  head.  "She  said  she  wanted  to  see 
results  and  not  to  hear  promises.  I  have 
no  results  to  show." 

In  consequence  of  this,  the  elder  Pla- 
londen wrote  another  letter.  In  three 
days  he  handed  the  answer  to  his  son. 
"She  will  be  here  to-morrow  morning," 
he  said.  "Now,  you  will  have  to  meet 
her  at  the  station  and  drive  her  out." 

"You  get  ahead  of  me  every  time, 
don't  you,  dad,"  exclaimed  the  young 
man,  laying  his  hand  on  his  father's 
shoulders.  His  face  had  brightened  up, 
and  he  smiled  as  if  supremely  happy  to 
be  defeated  in  his  resolution. 

He  met  her  the  next  day  as  she  stepped 
from  the  train. 

"Why  did  I  have  to  come  to  you  ?" 
she  asked,  as  they  drove  along  the  coun- 
try road. 

"Because  I  have  failed,"  he  said 
simply. 

She  turned  away  her  head  for  a  mo- 
ment, but  presently  looked  at  him,  smil- 
ing a  bit  soberly. 

"There  still  is  time,"  she  said  ;  but  Pla- 
londen shook  his  head. 

"You  make  me  feel  as  if  I  were  turn- 
ing against  you  because  you  think  you 
have  failed,"  cried  the  girl  impulsively. 
"I  am  not.  I  refuse  to  be  convinced  that 
you  will  not  show  your  worth.  I  am 
almost  tempted  to  be  a  weak  character 
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and  say  that  I  don't  care  whether  you  do 
or  m  it." 

She  turned  away  her  head  again  for  a 
moment  ;  but  lie  did  not  answer,  and  they 
dmve  into  the  home  driveway  in  silence. 
Suddenly  they  were  aware  of  a  clicking 
metallic  sound  from  a  field  hidden  by  a 
clump  of  trees.  This  stopped,  and  there 
was  a  moment's  silence,  followed  by  a 
cheery  hail : 

"<  >,  I  >ick.  come  here !" 

The  young  man  helped  the  girl  to 
alight,  and  led  her  toward  the  field.  It 
was  of  corn,  with  wheat  full-ripened  in 
the  adjoining  one.  A  section  of  the 
dividing  fence  was  down;  and  Dick's 
father,  seated  on  a  new  harvester,  was 
driving  from  the  wheat  to  the  corn. 
Dick  stood  as  if  held  to  the  ground;  and 
the  girl,  more  mystified  and  equally  mo- 
tionless, stood  by  his  side. 

Throwing  a  lever,  the  elder  Plalonden 
took  off  an  edge  of  the  green  standing 
corn,  and  the  bundles  were  thrown  out  at 
the  side.  Shifting  the  levers  at  his  side 
again,  he  turned  into  the  weeds ;  and 
they,  like  the  corn,  were  mowed  down. 
Without  leaving  his  seat,  and  with  mere- 
ly a  change  of  levers,  he  drove  again  into 
the  wheat,  and  the  bundles  of  grain 
were  tossed  out.  Then  he  gave  a  cheer 
and  sprang  down,  running  to  the  girl 
with  outstretched  hands. 

"There's  Dick's  failure!"  he  said.  "I 
know  he  told  you  it  was  a  failure.  There 
it  is!" 

"Father!"  was  the  only  word  the 
young  man  had  at  his  command,  and  that 
was  tremulous. 

"Don't  stand  here."  said  the  old  in- 
ventor,  hustling   them   alone.      "There's 


hetter  news  than  this.  Come  to  the  house 
and  I'll  show  you  a  letter." 

Almost  at  a  full  run  he  rushed  them 
to  the  house.  Then  he  bolted  within,  and 
in  a  second  was  bolting  out,  quite  as 
precipitately,  waving  a  letter  trium- 
phantly in  his  hand. 

"Here's  the  promise  of  all  the  capital 
you  need,"  he  shouted.  "O,  yes,  Dick's 
quite  a  failure  !" 

At  that  moment  a  bell  was  heard  ring- 
ing in  the  roadway.  They  turned  in 
the  direction  of  the  sound,  and  saw  a 
wagon  carrying  an  enormous  canvas  sign 
approaching,  its  coming  heralded  by  the 
monotonous  beating  of  a  gong.  As  they 
looked,  it  came  abreast  as  they  read  : 

WILSON  BROTHERS  GREAT 

UNITED  CIRCUS 

UNPARALLELED    ATTRACTION 

PROFESSOR  PLALONDEN'S 

AKROPLANE 
TWO  ASCENSIONS  DAILY 

There  was  more  of  it,  but  that  was 
sufficient ;  and  as  the  moving  canvas 
signboard  which  was  advertising  the  cir- 
cus along  the  country  roads  passed  on, 
Dick  turned  to  his  father,  and  put  a 
hand  on  his  shoulder. 

"Father!"  he  exclaimed.  "Did  you 
even  do  that?" 

The  elder  Plalonden  had  uncon- 
sciously twisted  his  face  into  a  wry 
grimace  as  he  saw  the  sign,  but  he  took 
the  girl's  hand  in  his  right  and  the  young 
man's  in  his  left. 

"Shucks,"  he  said,  a  little  brokenly. 
"This  is  worth  more  than  that  costs." 
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THE    EARTHQUAKE 

By    HENRY    M.    HYDE 

I 

Man  scratches  little  runways  in  the  dirt, 
And  raises  tiny  mounds  of  stone  and  steel, 
To  tease  the  microscopes  of  curious  gods. 
Sends  feeble  ships  to  tempt  the  awful  deep, 
Plucks  one  red  feather  from  the  lightning's  wing, 
Then  lifts  himself  in  petty  human  pride 
And  boasts  his  lordship  over  all  the  world. 

'Till  Earth— his  Mother  Earth- 
Olympus  shakes  with  laughter  at  the  claim- 
Tired  of  these  vermin  that  infest  her  skin, 
Stirs  her  vast  bulk  and  in  an  instant's  pause, 
Man  and  his  work  are  leveled  with  the  dust, 
In  ruin  absolute. 

'Tis  proved,  in  Nature's  plan 
How  small,  how  poor,  how  mean  a  thing  is  man. 

II 

Out  of  the  ruins  crawls  a  frenzied  wretch, 
Creeping  on  crutches  from  the  death  that  flies, 
Pallid  with  terror,  whining  in  brute  fear, 
Hugging  in  impotence  some  tawdry  toy. 
Blackened  and  bleeding  wins  a  little  height, 
There  halts  to  view  the  chaos  left  behind  - 
A  lifetime's  labor  turned  to  smoking  waste 

Then,  as  he  stands,  there  comes  a  potent  change— 

The  god-like  will,  stronger  than  earthquake's  shock, 

Lifts  high  his  cowering  head  and  takes  command. 

While  from  his  blood-shot  eyes  there  looks  a  soul, 

Deathless,  undaunted  in  the  face  of  doom, 

Majestic  in  defeat. 

Higher  than  Nature  s  plan, 

How  great,  how  strong,  how  proud  a  thing  is  man. 
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BEFORE  THE  EARTHQUAKE. 
Looking  down  Market  Street,  San  Francisco's  Principal  Business  Thoroughfa 
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FIRE    SWEEPING   THE  BUSINESS   DISTRICT  ON   APRIL   19th. 
Hayward  Building  at  left,  Merchants'  Exchange  in  center  background,  and  Mills  Building  at  right. 


AFTER  EARTHQUAKE  AND  FIRE   HAD   DONE   THEIR  WORK. 
,"  .     ctroota      ppcniar  soldiers  on  guard.     On  placard  at  right  an  enterprising  glass  company 
Ruins  at  Market  and  Main  Streets-^ReBular  sobers  &  ^^  office  in  0akland. 
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WHAT  SHOCK  AND  FIRE  DID  TO  STEEL  GIRDERS. 
Skeletons  still  standing,  with  everything  else  burned  away. 


A    STUDY   IN   CONTRASTS. 
Steel  skeleton  sky  scraper,  at  right,  gutted,  but  still  standing.    Masonry  construction,  at  left,  a  tottering  ruin. 
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THE  GREAT  FERRY  BUILDING. 
I  he  Front  Dooi    i  f  San  Francisco.     Railroads,  Steamers  and  Street  Car  Lines  All  Center  Here. 
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THE   EXODUS   AFTER  THK   tAKlHyuAKJi   ainU   riivc. 

The  great  Ferry  Building,  preserved  from  destruction  by  most  desperate  efforts,  was  the  point  towards  which  the  terrified 

inhabitants  fled  for  safety.     Refugees  were  taken  by  boat  to  Oakland.     Note  how  pavement  was  torn  up 

and  street  car  rails  twisted  by  the  shock. 
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SAN  FRANCISCO'S  CITY  HALL  BEFORE  THE  SHOCK. 
This  great  structure,  costing  $7,000,000,  was  one  of  the  boasts  of  the  city. 


CITY   HALL  DURING  AND  AFTER  THE   FIRE. 
The  larger  photograph  was  taken  while  the  flames  were  at  their  height.    The  smaller  shows  the  ruins  after  the  smoke 
,  „„.  had  partially  cleared. 


JEFFERSON   PARK. 
To  these  open  spaces  the  people  fled  at  the  first  alarm  and  many  are  s 


till  living  there  in  tents  and  under  the  open  sky. 
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At  some  points  outside  San  Francisco  the 


THE    SHOCK  AT   SAN   JOSE. 

shock  was  greater  than  in  the  city      Several  people  were  killed  in  the  ruins 
of  this  house. 


FFFECTS  OF  EARTHQUAKE   ON   PAVEMENT  AND    STREET   CAR    1  RACKS 
E         Remar^bfe  scene  in  front  of  new  post-office,  Seventh  and  Mission  Streets. 
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OLD   DOLORES  MISSION,    LEFT   STANDING. 
This  ancient  structure,  built  130 years  ago,  was  uninjured,  while  the  modern  cathedral,  immediately 

adjoining,  was  destroyed. 


THE   PRESENT   PROBLEM.  , 

San  Francisco  is  settling  itself  to  tear  down  these  ruined  walls  and  raise  a  prouder  city  u  thetr  stead. 
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ENGINEERING 
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T  T  NDER  orders  of  the  German  Gov- 
^  ernment,  an  immense,  iron,  floating 
dry-dock  has  been  constructed  at  Ober- 
hausen,  Germany,  for  use  at  Tsing-tau, 
China,  for  the  accommodation  of  the 
German  Navy  and  mercantile  marine. 
This  dock  has  a  bearing  capacity  of  16,- 
000  tons,  or  about  2.000  tons  more  than 
the  weight  of  the  largest  armored  vessels 
in  existence.  It  is  410  feet  in  length  and 
114.8  feet  in  breadth  externally,  the 
inner  room  intended  for  receiving  the 
ships  being  98.4  feet  in  breadth  at  the 
bottom  and  108.24  feet  on  the  top.  The 
height  from  the  bottom  to  the  upper  lat- 
eral decks  is  about  62.32  feet.  The  pon- 
toon of  the  dock  is  composed  of  5  sepa- 
rate sections  connected  with  one  another 
by  lateral  tanks  running  throughout  the 
length  of  the  structure.  Each  of  these 
individual  pontoons  contains  two  gigan- 
tic pumping  plants,  the  whole  being  able 
to   raise  the  dock  when  loaded   with   a 


ship,  from  the  lowermost  position,  in 
about  two  hours.  Electrical  current  sup- 
plied from  the  shore  is  used  to  operate 
the  pumps.  The  illustration  shows  the 
duck  while  on  the  building  slips. 

Hew  MetUhoct  ©f  Cuttirasg 


CAWING  steel  is  a  dangerous  process 
^  because  of  the  great  power  required 
in  running  the  cutting  tools  in  the  case 
of  tempered  metal,  and  also  because  of 
the  small  particles  of  steel  which  are 
scattered  through  the  atmosphere  and 
breathed  into  the  lungs  of  the  workmen. 
French  engineers  have  recently  devised 
a  method  of  cutting  steel  which  avoids 
these  dangers.  A  small  jet  of  oxygen 
gas  is  the  instrument  employed,  and  has 
proved  itself  most  efficient.  The  com- 
plete apparatus  comprises  two  pipes, 
which  move  along  the  mark  to  be  cut. 
From    the    first    pipe    issues    a    jet    of 


DRY-DOCK   BUILT   IN   GERMANY   FOR   USE   AT   TSING-TAU,  CHINA. 
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mingled  oxygen  and  hydrogen,  produc- 
ing a  flame  which  first  heats  the  metal 
red-hot.  The  oxygen  jet  issuing  from 
the  second  pipe  literally  burns  away  the 
heated  metal.  The  cutting  is  very  quick- 
ly done,  the  heat  not  having  time  to  be 
dissipated,  and  no  fusion  of  the  metal 
taking  place.  The  section  is  as  clean 
as  that  made  by  a 
saw,  and  of  no 
greater  w  i  d  t  h. 
The  method  has 
a  special  advan- 
tage in  that  the 
section  of  the 
plate,  pipe,  or 
other  object  to  be 
cut  may  be  made 
according  to  any 
desired  pattern. 


the  great    loss  med   by   the   tem- 

porary idleness  of  -hips,  which  repn 

investments  of  millions.     A  week's  de- 
lay may  represent  a  loss  of  thousands. 


e  of  Water  Powers 

T  is  an  ill  wind  that  blows  nol 
good.  The  same  changing  conditions 
which  in  m  a  11  y 
"■ns  of  the 
country  have  ren- 
dered tile  0] 
ti' 'ii  of  the  old 
water-power  mills 
unprofitable,  have 
resulted  in  great  - 
ly  enhancing  the 
value   of   the    wa- 


GIGANTIC   HARBOR  CRANE   AT  WORK. 
Transferring  large  marine  boiler  from  one  vessel  into  hold  of  another  under  construction. 


Mmssamoilhi  Marlb©^ 


pLECTRICALLY-driven  cranes  are 
J--1  rapidly  finding  their  way  into  every 
field  of  application,  and  it  is  safe  to  state 
that  before  long  both  steam  and  hy- 
draulic cranes  will  largely  be  supplanted 
by  them.  The  actual  development  of 
electric-crane  building  is  mainly  due  to 
the  active  co-operation  of  electrical  and 
mechanical  engineers.  Especially  in 
Germany  has  this  branch  of  engineering 
construction  been  given  special  attention. 
Cranes  able  to  lift  loads  up  to  150  tons, 
while  being  susceptible  of  rotary  move- 
ments, have  been  designed  there  for  use 
in  large  seaports  in  connection  with  the 
loading  and  unloading  of  great  ocean 
liners,  which  work  must  be  done  in  as 
short  a  time  as  possible  in  order  to  save 


ter  powers  themselves.  In  the  early 
development  of  this  country,  it  was  tin- 
water  powers  which  perhaps  inure  than 
any  other  single  factor  determined  the 
location  of  industrial  centers,  especially 
in  the  East  and  Middle  West.  At 
these  points  the  first  flour  ami  lumber 
mills  were  erected,  and  around  them 
the  villages  and  towns  were  built  up.  As 
si  Min.  however,  as  the  country  began  to 
fill  up  and  railroads  were  built,  other 
factors  besides  cheap  power  came  into 
play  in  determining  the  location  of  in- 
dustrial centers.  The  result  has  been 
that  many  of  the  old  mills  with 
water  powers  have  ceased  to  be  profit- 
able, and  have  been  partially  or  wholly 
abandoned. 

The  remarkable  development,  how- 
ever, of  electrical  transmission  in  recent 
years  has  wrought  still  another  change, 
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BELLEVUE   TRESTLE   OVER   GOULAIS   RIVER,   ONTARIO. 

( >n  line  of  Algoma  Central  Railway.     A  single-track  bridge,  1,510  feet  long,  109  feet  high.     Said  to  be  the  longest 

wood  trestle  railroad  bridge  in  the  world. 


and  man\'  of  these  water  powers  that 
had  fallen  into  desuetude  have  been  again 
clothed  with  great  industrial  value.  Many 
of  them  that  formerly  operated  flour 
mills  are  now  lighting  nearby  villages, 
operating  trolley  lines,  or  supplying 
power  for  other  purposes;  and  it  is  per- 
haps no  extravagant  flight  of  imagina- 
tion to  predict  the  time  when  every  brook 
and  rill  now  wasting  its  energy  will  be 
harnessed  and  put  to  some  valuable  eco- 
nomic use. 


A  Gs=©mt  Tirestle 

HTJIK  Algoma  Central  &  Hudson's  Bay 
A  Railway  is  one  of  the  great  projected 
enterprises  of  the  Clergue  Syndicate 
which  was  undertaken  in  the  palmy  days 
of  the  big  power  company  at  the  Cana- 
dian Soo.  Like  all  the  undertakings  of 
that  company,  it  was  begun  on  a  great 
scale  of  costly  construction,  everything 
being    the    best.     There    were    ninety- 


pound  steel  rails,  stone  ballast,  superb 
equipment,  100-ton  locomotives,  etc.  The 
road  was  to  have  for  its  northern  term- 
inus James  Bay,  and  to  pass  through 
some  of  the  wildest  and  most  picturesque 
scenery  on  the  American  continent.  At 
the  point  from  which  the  accompanying 
view  was  taken,  the  road  approaches  the 
Goulais  river,  to  span  which  this  hand- 
some wooden  trestle  was  built,  covering 
a  length  of  over  1,500  feet,  and  rising 
at  its  highest  point,  169  feet  above  the 
river  bed.  The  valley  stretches  westward 
to  the  mouth  of  the  river,  which  empties 
into  Lake  Superior,  some  twenty  miles 
away,  whose  waters,  on  a  clear,  bright 
day,  can  be  seen  sparkling  in  the  sun. 
The  Laurentian  Mountains  are  also  a 
prominent  feature  of  the  landscape  ;  and 
the  view  from  the  top  of  the  trestle  is  un- 
surpassed for  bold  yet  quiet  loveliness, 
the  silver  thread  of  the  Goulais  meander- 
ing through  the  wooded  valley,  now  and 
then  hidden  by  bold  bluffs,  then  reap- 
pearing a  foaming  little  rivulet. — T.  M. 
Bulklev. 
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©f  Slhaps 

P  XDEAVORS  have  been  made  quite 
■*— '  recently  to  transmit  electrical  energy 
for  power  purposes  without  the  inter- 
mediary of  any  conducting  wire.  Instead, 
however,  of  transmitting  large  amounts 
of  power  to  be  used  at  the  receiving  sta- 
tion for  the  performance  of  a  given  op- 
eration, it  will  be  found 
advantageous  in  many 
cases  simply  to  have  the 
wireless  outfit  operate  a 
relay  actuating  a  local 
circuit  at  the  receiving 
end.  by  means  of  which 
the  desired  work  may  be 
performed.  The  starting 
or  stopping  of  motors  is 
thus  effected  by  an  ap- 
paratus design  c  d  by 
Professor  Branly.  to 
whom  the  invention  of 
the  principle  underlying 
wireless  telegraphy  is 
due. 

A  still  more  interest- 
ing apparatus  has  recent- 
ly been  constructed  and 
tested  by  a  Spanish  engineer,  Mr.  Torres 
Quevedo  of  Bilbao.  This  in  intended  for 
automatically  actuating  the  screw  and 
rudder  of  a  boat,  which  may  thus  be 
steered  from  the  shore  in  exactly  the  same 
way  as  by  a  pilot  on  board.  The  apparatus 
may  also  be  used  for  steering  a  balloon  or 
airship  from  the  land,  and  for  a  multi- 
tude of  other  purposes.  The  "Telekino" 
— as  the  device  is  called — comprises  two 
parts:  First,  an  ordinary  wireless  tele- 
graph outfit,  for  transmitting  Hertzian 
waves  over  long  distances  ;  and  Second, 
the  apparatus  actuated  by  the  electric 
waves  (the  "Telekino"  proper). 

Tests  were  made  at  the  wireless  tele- 
graph sending  station  of  the  Spanish 
Royal  Marine  Club  at  Bilbao.  A  boat 
contained  the  receiving  station,  the  aerial 
of  which  collected  the  electrical  waves, 
transmitting  them  to  a  small  tube  filled 
with  filings.  These  filings,  becoming 
conductive,  allowed  the  current  to  pass, 
causing  an  electro-magnet  to  oscillate.  A 
small  oscillation  on  board  the  boat  thus 


corresponded    to    each    spark    given    off 
from  the  land  station. 

The  Telekino  proper  consists  of  3 
electro-magnets  in  addition  to  the  me- 
chanical pieces  serving  to  actuate  the 
screw  and  the  rudder.  While  the  cen- 
tral electro-magnet  reproduces  the  sig- 
nals, the  two  remaining  i  rve  to 
effect  the  various  operations.  The  in- 
ventor is  bestowing  special  care  on  rein- 


The  Telekino. 
Apparatus  for  long-distance,  wireless  control  of  moving  ships,  balloons,  etc. 


forcing  and  increasing  the  oscillations 
occurring  in  wireless  telegraph  outfits, 
storing  this  motive  force  in  special  ac- 
cumulators provided  with  two  branches 
that  lead  to  the  screw  and  rudder  re- 
spectively. The  whole  operation  thus 
consists  in  opening  or  closing  the  two  cir- 
cuits. The  oscillations  produced  in  the 
central  electro-magnet  act  on  a  small 
escapement  wheel,  advancing  by  one 
tooth  at  each  oscillation  so  as  to  open  or 
to  close  the  circuits.  By  an  ingenious 
mechanism,  the  various  parts  of  each 
electro-magnet,  after  accomplishing  the 
motion  controlled  by  the  sending  station, 
return  to  their  initial  position  so  as  to 
be  ready  to  work  anew. 

From  the  club  station  Torres  Quevedo 
made  his  boat  perform  quite  a  number  of 
operations  in  various  directions  with  sur- 
prising accuracy.  It  is  believed  that  the 
Telekino  can  be  applied  to  the  prevention 
of  shipwrecks  as  well  as  to  the  defense 
of  marine  places  without  any  risk  of 
human  life. — Dr.  Alfred  Gradenwitz. 


To  Cross  Atlantic  in  Five   Days 


By  HENRY  R.  HUNTER 


MUCH  the  largest  and  most 
powerful  ship  in  the  world  will 
be  launched  next  July  in  the 
shipyards  of  John  Brown  & 
Company,  Clydebank,  Scotland.  She  is 
building' for  the  Cunard  Steamship  Com- 
pany, which  also  has  under  contract  a 
sister  ship,  which  will  he  floated  in  Sep- 
tember at  the  yards  of  Swan,  Hunter  & 
Wigham  Richardson,  at  Wallsend-on- 
Tyne.  The  new  Cunarders  will  bring 
back  to  England  and  to  their  company 
"the  blue  ribbon  of  the  seas,"  now  held 
for  both  size  and  speed  by  the  Germans. 
The  enormous  size  and  vast  power — 
undreamed  of  a  few  years  ago — of  the 
new  turbine  Cunarders  may  best  be  gath- 
ered by  comparing  them  with  the  other 
great  ships  of  the  world — including  the 
Great  Eastern,  that  monument  to  the 
genius  of  a  man  who  was  ahead  of  his 
age: 
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Largest  Cable. 

A  length  of  3?i-in.  cable  for  the  new  Cunarder.  Total  length 
of  main  cable,  about  2,000  feet.     Weight  about  100 
tons.     The  joining  anchor     shackles  weigh 
respectively  \XA  and  7Vs  hundredweight. 
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Until  the  building  of  these  latest  ships, 
the  Great  Eastern  had  always  held  the 
record  for  depth  and  beam,  though  sur- 
passed in  length.  The  new  Cunarders, 
which  are  to  be  christened  the  Mauri- 
tania and  the  Lusitania,  are  2l/2  feet 
deeper  and  5  feet  wider  than  the  older 
leviathan. 

But  it  is  in  the  matter  of  power  that 
they  far  outclass  everything  heretofore 
built.  The  Kaiser  Wilhelm  II  at  present 
Ik  )ids  the  record  for  speed  across  the  At- 
lantic, having  made  the  trip  at  an  aver- 
age rate  of  23.5  knots  per  hour.  Its 
engines  generate  40,000  horse-power.  So 
vast  an  increase  in  power  is  required  to 
slightly  increase  an  already  high  speed, 
that  to  enable  the  new  Cunarders  to 
make  25  knots  an  hour,  it  has  been 
thought  necessary  to  install  Parsons  tur- 
bine engines  of  80,000  horse-power,  thus 
doubling  the  capacity  of  the  Kaiser  Wil- 
li elm's  power  plant.  In  other  words, 
after  a  speed  of  23.5  knots  has  been 
reached,  at  a  cost  of  40,000  horse-power, 
the  horse-power  must  be  doubled  to  gain 
less  than  2  knots  more.  The  famous 
Great  Eastern  made  14.25  knots  with 
8,000  horse-power.  It  has  been  neces- 
sary to  multiply  the  power  by  ten  in 
order  to  get  less  than  twice  the  speed. 

The  two  new  ships  are  as  high,  on  an 
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HOW  THE   NEW  CUNARDERS   V 

Small  vessel  shows  relative  sizt 


LL  APPEAR   WHEN    COMPLETE. 

i  ans-Atlantic  Cunarder. 


even  keel,  as  an  ordinary  eight-story 
building.  If  stood  on  end,  they  would 
tower  up  into  the  air  245  feet  above  the 
top  of  the  Washington  Monument.  The 
only  fabric  ever  built  by  human  hands 
which  would  overtop  them,  is  the  Eiffel 


Timer.  The  new  ships  have  eight  decks 
each,  all  connected  by  electric  elevators. 
They  have  accommodations  for  1,000 
first-  and  second-class  passengers,  and 
for  1.200  in  the  steerage.  The  crew  of 
each  will  include  800  men. 


When  I  Am  Dead 

By  Sir  Lewis  Morris 

kHEN  I  am  dead  and  turned  to  dust, 
*     Let  men  say  -what  they  -will,  I  care  not  aught ; 
Let  them  say  I  was  careless,  indolent. 
Wasted  the  precious  hours  in  dreaming  thought. 
Did  not  the  good  I  might  have  done,  but  spent 
My  soul  upon  myself  —  sometimes  let  rise 
Thick   mists   of  earth  betwixt  me   and   the   skies ; 
What  must  be,   must. 


But  not  that  I  betrayed  a  trust ; 
Broke  some  girl's   heart,   and  left  her  to   her  shame ; 
Sneered  young  souls  out  of  faith  ;  rose  by  deceit. 
Lifted  by  credulous  mobs  to  wealth  and  fame ; 
Waxed  fat  while  good  men  'waned,   by  lie  and  cheat ; 
Cringed  to  the  strong  ;   oppressed  the   poor  and  weak  ; 
W^hen  men  say  this,  may  some  find  voice  to  speak. 
Though  I  am  dust. 


* — 

WHERE 

HISTORY 

Old  Chnst  Church,  Alexandria,  Virginia.     A  spot  sacred  with  associations  of    the  Wars  of  the  Revolution 
and  the  Rebellion.     Here  both  George  Washington  and  Gen.  Robert  E.  Lee  worshiped. 
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WAS     MADE 


13 


Monument  at  Yorktown,  V.rgin.a,  marking  spot  where  the  British  commander,  Lord  Comwallis  surrendered 
to  George  Washington,  October  19.  1781.  This  act  virtually  closed  the  Revoluuonary  War,  and  forever  established 
American  independence. 
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OU  press  the  button,  we  do  the 
rest."  While  a  few  people  are 
so  busy  or  so  indolent  that  they- 
are  content  with  pressing  the 
button  and  letting  someone  else  do  the 
rest,  the  average  beginner  sooner  or  later 
wants  to  do  the  rest  himself.  In  fact, 
the  successful,  persistent  amateur  is  al- 
ways the  one  that  does  the  rest,  for  the 
various  mechanical  and  chemical  proc- 
esses of  making  a  picture  are  in  most 
cases  of  greater  interest  than  the  press- 
ing of  the  button. 

But  what  is  "the  rest?"  It  may  be 
defined  as  the  making  of  the  negative, 
and  then  the  finishing  of  the  photo- 
graphic print.  In  photography,  a  nega- 
tive is  a  thin  film  of  gelatine  having 
transparent  portions,  opaque  parts,  and 
some  areas  midway  between,  or  tones. 
It  is  called  a  negative  because  the  colors 
— or,  rather,  the  shades — are  reversed  ; 
that  is,  white  and  light-blue  objects  ap- 
pear black  or  nearly  opaque,  while  deep 
shadows  or  black  portions  are  repre- 
sented by  transparent  areas. 

Pressing  the  Button 

Pressing  the  button,  or  "making  the 
exposure,"  is  the  act  of  admitting  light 
to  the  dark  box,  called  the  camera,  which 
light  affects  chemically  the  substances  of 
which  the  film  of  the  dry  plate  is  com- 
posed. It  is  not  only  possible  but  prac- 
ticable to  make  a  picture  by  admitting 
light  through  a  pin-hole ;  but  one  of  the 
chief  drawbacks  to  this  method  is  the 
great  length  of  time  required.  A  lens 
substituted  for  the  pin-hole  makes  it 
possible  to  shorten  the  exposure  mate- 
rially by  collecting  and  condensing  the 
rays  of  light  and  arranging  them  on  the 
dry  plate. 


Although  the  lens  is  the  most  im- 
portant part  of  the  photographic  outfit, 
few  have  opportunity  to  study  its  com- 
plex principles ;  and  although  a  thorough 
knowledge  of  optics  is  not  necessary  to 
the  making  of  satisfactory  pictures,  yet 
a  few  principles  should  be  understood. 

The  diagram  on  the  blackboard  shows 
the  direction  of  the  rays  of  light  passing 
from  the  image  into  the  camera.  For 
instance,  light  from  A  passes  through 
aperature  (or  lens)  at  0,  and  thence  to 
the  plate  at  B;  similarly,  light  from  C 
passes  to  D. 

This  diagram  shows  why  the  image 
is  inverted  on  the  ground  glass ;  and  a 
similar  diagram  would  show  why  ob- 
jects at  the  right-hand  side  of  the  picture 
appear  at  the  left  when  one  looks  at  the 
ground  glass.  From  this  is  seen,  also, 
why  the  field  of  the  camera  dry  plate  is 
limited  in  extent,  and  the  reason  for 
placing  the  camera  at  considerable  dis- 
tance when  high  buildings  are  being  pho- 
tographed. A  ray  of  light  from  a  point 
above  A,  such  as  Y,  in  passing  into  the 
camera  does  not  strike  within  the  boun- 
dary lines  of  the  plate.  The  remedy 
for  this  is  to  go  back  far  enough  to  have 
the  image  from  C  to  Y  so  reduced  in 
size  as  to  be  entirely  within  the  limiting 
edges  of  the  ground  glass ;  or,  raise  the 
lens  a  little  cutting  off  the  picture  just 
above  C.  Sometimes  one  method  is  pref- 
erable, sometimes  the  other. 

Focus 

A  ray  of  light  from  any  point,  such 
as  E,  passes  through  the  lens,  and  is 
sharply  defined  at  some  point  F,  the  dis- 
tance from  0  to  F  depending  upon  the 
shape  and  character  of  the  lens.  If  the 
ground  glass  B  D  is  at  a  greater  or  a 


(432) 


(Rights  of  Publication  reserved  by  author?) 


CHALK    TALKS— THE    CAMERA 


433 


rlate:. 


THE    CAMERA 


: - t 


less  distance  than  this  from  the  lens,  the 
image  thrown  upon  it  will  not  be  sharp. 
The  correct  position  is  found  by  trial ; 
and  it  is  a  very  simple  matter  if  all  points 
of  the  image  are  in  the  same  plane,  as  in 
A  C. 

Suppose  the  landscape  has  important 
points  in  many  different  planes  repre- 
sented bv  lines  passing  through  L,  M,  R, 
and  S.  '  Evidently  all  will  not  be  per- 
fectly defined  on  the  ground  glass  when 
in  any  one  position,  because  their  focal 
distances  are  found  to  be  at  V,  M',  R' ' , 
and  S' . 

What  is  to  be  done  in  this  ease?  By 
stopping  dozen  the  lens — that  is,  by  de- 
creasing the  size  of  the  opening  through 
which  light  passes — the  points  on  the 
ground  glass  will  be  sharper.  It  is  cus- 
tomary to  focus  on  the  most  important 
object,  or,  if  there  are  several  objects 
of  special  importance,  find  the  extreme 
positions  of  the  ground  glass,  and  then 
place  it  midwav  between  them.  These 
differences  in  distance  are  greater  or  less 
according  to  the  kind  of  lens  used.  With 
a  wide-angle  or  short-focus  lens,  the 
variation  is  slight ;  but  this  lens  is  slower 
than  the  long-focus,  the  perspective  is  not 


so  good,  and  it  is  liable  to  cause  distor- 
tion at  the  edges  of  the  plate.  Its  chief 
value  is  for  interiors  and  cramped  places. 
If  but  one  lens  can  be  purchased,  it  is 
better  to  select  a  long-focus. 

Exposure 

Assuming  that  the  camera  is  in  posi- 
tion, focused,  and  the  plate-holder  slide 
drawn,  the  next  move  is  the  exposure  of 
the  plate ;  and  many  an  amateur  has 
asked,  "How  long?" 

The  time  of  exposure  depends  upon  so  many 
factors  that  experience  only  will  enable  one  to 
get  good  results,  although  many  attempts  have 
been  made  to  produce  tables,  etc.  Plates  vary 
in  rapidity  or  sensitiveness;  but  a  medium 
speed  is  best  for  most  work,  because  it  is  fast 
enough  to  require  but  a  short  exposure,  and  it 
has  more  "latitude"  than  a  very  fast  plate. 

For  marine  views,  snow  scenes,  and  pictures 
made  in  the  middle  of  the  day  in  summer,  a 
very  short  exposure  should  be  made — usually 
under  one  second.  Interiors,  pictures  in  the 
shade,  and  pictures  of  dark  objects,  require 
much  longer  time.  In  photographing  machin- 
ery, which  is  usually  black,  a  soft  interior  light 
and  a  slow  plate  is  best,  the  exposure  requiring 
three  to  five  minutes.  If  there  is  danger  of 
undesirable  reflections  from  polished  parts,  a 
few  dabs  of  putty  on  these  parts  will  overcome 
the  difficulty;  the  putty  can  be  removed  with 
benzine  or  gasoline. 


taqjua®  Cloclfe 

/^\UR  poorhouses  afford  many  pathetic 
^-^  instances  of  the  loss  of  livelihood 
through  the  onward  progress  of  mechani- 
cal invention — men  of  expert  skill  ac- 
quired perhaps  through  long  years  of 
training,  now  cast  aside  as  useless  tools, 
supplanted  through  the  more  efficient 
devices  of  automatic  machinery  and  other 
triumphs  of  modern  invention.  Such  has 
been  the  life-story  of  Louis  Julien,  a 
Frenchman,  now  an  inmate  of  the 
Northampton  County  Poorhouse,  near 
Nazareth,  Pennsylvania.  Like  his  father 
and  grandfather  before  him,  he  was  a 
clockmaker.  and  for  many  years  earned 
a  comfortable  living  at  his  trade  in  Bel- 
gium, and  later  in  the  United  States.  In 
time,  however,  he  realized  what  perhaps 


Louis  Julien  and  His  Wonderful  Automatic  Clock. 
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all  skilled  artisans  must  in  time  realize — 
that  men  are  not  machines,  cannot  com- 
pete with  machines,  and  must  in  the  end 
cease  to  do  any  and  all  sorts  of  work 
of  which  machines  are  capable. 

This  lesson  is  a  hard  one,  and  it  was 
none  too  easy  on  Louis.  Seven  years 
ago  he  was  forced  to  go  to  the  alms- 
house. Here  he  has  made  himself  gen- 
erally useful  at  odd  jobs  of  repairing. 

During  his  spare  moments  in  the  past 
five  years,  he  has  constructed  an  eight- 
day  clock  which  is  a  marvel  of  mechanical 
ingenuity.  It  has  second,  minute,  and 
hour  hands,  and  a  dial  showing  the  days 
of  the  week  and  month,  and  the  signs 
of  the  zodiac.  In  a  separate  apartment 
are  shown  the  rising  and  setting  of  the 
sun  and  moon.  In  addition  to  the  hours, 
the  quarters,  half-hours,  and  three-quar- 
ter hours  are  struck.  And  in  the  dark- 
ness of  the  night,  or  if  a  blind  person 
wishes  to  consult  the  clock,  the  time  may 
be  ascertained  by  pulling  a  cord,  where- 
upon the  hour  will  be  struck  at  once,  fol- 
lowed by  whatever  quarter-hour  it  may 
then  happen  to  be.  But  perhaps  the  most 
interesting  feature  of  the  clock  is  the 
work  done  by  a  great  number  of  au- 
tomatons. At  Christmas  time  the  advent 
of  the  Christ  is  shown,  the  manger,  and 
the  oxen  and  asses  in  their  stalls.  The 
Wise  Men  come  from  the  East ;  and  an 
angel  appears  to  warn  the  parents  of  the 
plot  of  Herod.  Joseph  places  Mary  and 
the  Babe  on  an  ass,  and  they  flee  into 
Egypt.  Herod  and  his  soldiers  arrive 
only  to  find  their  intended  victim  gone. 

The  clock  is  run  by  weights,  and  in  its 
mechanism  the  "parts"  of  three  time- 
pieces are  used. — George  F.  Kunkel. 
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Kites  &m  Wakeless  Teleg|= 

-DROF.  ALEXANDER  GRAHAM 
A  BELL  has  attracted  much  attention 
in  recent  years  through  his  experiments 
with  tetrahedral  kites,  which  have  mar- 
velous lifting  power  in  proportion  to 
their  weight  and  dimensions.  An  im- 
portant test  of  the  application  of  these 
kites  to  wireless  telegraphy  was  made 
on    March  27th  at  Arlington,  Virginia. 

It  is  known  that  one  of  the  greatest 
difficulties  in  sending  messages  across 
the  ocean  and  over  mountain  ranges  is 
concerned  with  the  raising  of  the  anten- 
na? to  a  sufficient  height  to  pick  up  the 
transmitted  Hertzian  waves.  It  is 
thought  that  with  the  help  of  kites  of  the 
tetrahedral  pattern  sent  up  from  steam- 
ers along  the  ocean  track,  the  difficulty 
may  be  overcome. 

For  the  purpose  of  the  test,  Professor 
Bell  loaned  one  of  his  largest  kites,  hav- 
ing 230  cells.  This  was  sent  up  2,000 
feet ;  and  from  antennae  400  feet  long, 
messages  were  caught  and  transmitted 
down  over  a  steel  wire.  Messages  were 
received  from  the  government  wireless 
station  at  the  Washington  Navy  Yard, 
from  the  De  Forest  station  at  Galilee, 
New  Jersey,  and  from  a  steamer  100 
miles  out  from  Xew  York  and  over  350 
miles  from  the  scene  of  the  test. 


Fore-and-Aft  Section  or  Slider. 


SES<dlflBag   Moftojp=®©at 

I7RENCH  designers  have  recently  put 
into  service  a  peculiar  model  of  mot  >r- 
boat  designed  to  slide  over  the  water  in- 
stead of  cutting  through  it.  As  will  be 
seen  from  the  accompanying  section,  this 
result  is  achieved  by  the  peculiar  shape 
of  the  under  part  of  the  vessel,  which 
slopes  backward  slowly  from  the  bow  to 
a  maximum  depth  at  about  the  center  of 
the  craft,  somewhat  like  the  smooth  un- 
der surface  of  a  saucer. 

In  general  appearance  this  new  motor- 
boat  is  not  unlike  a  submarine.  It  is  built 
of  steel  plates,  and  has  been  found  to 
pitch  and  roll  but  little  under  swells  and 
heavy  seas.  It  is  3°4  feet  long,  9  feet 
10  inches  beam,  "and  5.1,  feet  draft,  dis- 
placing about  six  tons.  With  4  cylinder 
engines  of  66  horse-power  at  400  revolu- 
tions per  minute,  it  has  made  a  speed  of 
about  13  knots.  A  speed  of  32  knots,  it 
is  believed,  can  be  made  by  a  boat  of  this 
type  with  less  beam  and  draft  and  more 
powerful  machinery. 
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infly  "  at  Full  Speed. 


Mew  Toippedlo-ILfaminiclhi 

HTHE  40-foot  torpedo-launch  Dragonfly, 
*■  recently  constructed  in  England,  is 
the  first  of  an  interesting  new  type  of 
war  craft  designed  to  operate  at  a  speed 
of  18  knots  an  hour.  It  is  built  to  carry 
a  14-inch  Whitehead  torpedo,  which  is 
lowered  over  the  side  by  means  of  a 
specially  designed  side  drop  gear.  The 
body  is  first  directed  bow-on  in  the  di- 
rection of  the  object  which  it  is  desired 
shall  be  destroyed,  and  then  launched. 

This  torpedo-boat  is  propelled  by  a 
120-horse-power  gasoline  engine,  and  is 
of  8,500  pounds'  displacement,  with  a 
draught  of  2  feet  7  inches,  and  a  beam  of 
6  feet  2  inches.  The  boat  is  built  of  gal- 
vanized mild  steel  and  is  provided  with  a 
water-tight  bulkhead  so  that  it  will  not 
sink  even  if  it  sustains  a  damage  to  the 
stem,  while  it  also  has  a  very  broad 
stern,  which  is  said  to  overcome  any  diffi- 
culty as  to  stability  when  launching  the 
torpedo  over  the  side. 


The  accompanying  illustration  shows 
the  arrangement  of  the  torpedo  on  the 
craft.  The  turtle-back  deck  arranged  in 
the  bow  extends  as  far  to  the  rear  as  the 
after  end  of  the  engine,  and  is  a  portable 
piece  carried  over  the  engine  to  protect  it 
from  the  weather.  The  steering  wheel 
and  reversing  lever  are  located  on  the 
port  side,  and  detachable  spray  guards 
are  so  placed  as  to  prevent  the  splash 
from  the  bow  waves  being  carried  into 
the  launch.  The  fuel  tank  holds  100  gal- 
lons— enough,  it  is  claimed,  to  operate 
the  launch  for  a  period  of  ten  hours. 

The  engine  is  4-cylinder,  operating  at 
a  speed  of  900  revolutions  per  minute. 
The  cylinders  have  8-inch  bores  and  a 
stroke  of  8  inches. 

The  engine  weighs  about  2,500  pounds, 
or  at  the  rate  of  23.25  pounds  per  brake 
horse-power.  It  is  maintained  that  there 
is  very  little  vibration  even  at  a  speed  of 
900  revolutions  per  minute,  as  the  engine 
is  of  very  light  construction  and  is  very 
carefully  and  exactly  balanced  as  to  its 
moving  parts.  This  is  most  essential — in 
fact  absolutely  necessary — on  account  of 
the  very  light  construction  of  the  hull, 
in  order  to  insure  very  high  speeds  and 
effectiveness  in  service.  The  engine  is 
started  by  means  of  compressed  air  con- 
tained in  a  reservoir  placed  in  the  stern 
of  the  launch.  A  small  Brotherhood 
compressor  is  provided,  for  supplying 
the  necessary  air  pressure,  driven  by  a 
Thornycroft  single-cylinder  oil  engine  of 
6  horse-power  capacity. 
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THE   DRAGONFLY,    A   40-FOOT  TORPEDO-LAUNCH. 

A  new  type  of  fighting  craft  added  to  the  British  Navy. 
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TRACK-LAYING    MACHINE   AT  WORK. 
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f~\  NE  of  the  new  things  in  connection 
^S  with  railroad  construction,  is  a  track- 
laying  machine — one  that  does  its  work 
well  and  rapidly.  This  machine  was  re- 
cently invented  by  Mr.  L.  M.  Luckens, 
Master  Mechanic  for  the  McCabe  & 
Steen  Construction  Company,  and  is  now 
being  used  in  laying  track,  at  the  rate  of 
three  miles  per  day,  on  the  extension  of 
the  St.  Louis,  Brownsville  &  Mexico 
Railroad.  It  is  run  by  a  20-horse-power 
single  engine,  the  steam  being  supplied 
from  a  locomotive  by  means  of  a  pipe 
line.  The  machine  itself  is  70  feet  in 
length,  and  is  18  feet  high.  Connected 
to  it  are  13  trams,  each  being  11  inches 
wide  and  35  feet  wide  long,  which  move 
continuously  by  means  of  an  endless 
chain  to  carry  ties  on  star-pointed  rollers 
to  the  front  of  the  machine.  The  device 
is  a  great  labor-saver,  and  is  capable  of 
doing  the  work  of  a  large  force  of  men. 
From  the  accompanying  picture,  the 
modus  operandi  can  very  readily  be  un- 
derstood. 


^ile  Protect!©^  h>y 


A  NEW  method  for  the  protection  of 
■**■  piles  under  ground  or  water,  by 
means  of  concrete,  has  been  invented  by 
Imar  A.  Stempel,  of  Clearwater,  Fla. 
As  shown  in  the  accompanying  cut,  the 
essential  part  of  the  device  is  a  cylindri- 
cal mould  made  to  surround  the  pile,  and 
into  which  the  protecting  sheath  of  con- 
crete is  poured.  This  mould  is  made  of 
two  semi-cylindrical  forms  of  galvanized 


iron,  whose  longitudinal  edges  are  cov- 
ered with  compressible  material  closing 
in  a  water-tight  joint,  and  held  in  posi- 
tion by  jointed  clamps,  thus  enabling  the 
mould  to  be  placed  around  any  pile.  After 
the  water  has  been  pumped  out  of  the 
mould — in  case  of  protecting  a  pile  in 
water — concrete  is  filled  in, and  the  mould 
remains  in  position  until  the  concrete  has 
hardened. 

The  advantages  of  the  invention  are  its 
unlimited  durability,  its  immunity  from 
ravages  of  the  teredo  and  other  destruc- 
tive animals,  its  simplicity  and  cheapness. 


al'pakatus  for  reinforcing  wooden  plle  with 
Concrete. 
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A  FEW  miles  from  the  city  of  Sara- 
'**'  toga,  New  York,  stands  a  curious 
formation  which  has  been  called  the 
"Rock  of  Faces,"  on  account  of  the  many 


The  Rock  of  Faces." 

Near   Saratoga,   N.   Y.      Outlines   contain   numerous 

likenesses  to  human  face. 


indentations  in  its  surface  which  are  sur- 
prisingly similar  to  the  features  of  hu- 
man beings  and  animals.  Looking  at  the 
entire  profile  of  the  rock,  it  strongly  re- 
sembles the  head  of  a  woman,  including 
the  arrangement  of  the  hair,  as  well  as 
the  forehead,  nose,  and  mouth.  The  in- 
dentations on  the  right  side  of  the  rock 
however,  contain  no  less  than  three  dis- 
tinct faces,  two  of  them  being  on  the 
upper  right-hand  corner.  By  turning  the 
picture  to  the  left,  and  looking  at  the 
upper  left-hand  corner,  the  face  of  an 
old  man  is  seen  distinctly ;  while  directly 
above  the  center  is  the  face  of  a  dog. 

As  shown  by  a  comparison  with  the 
man  standing  at  the  right  of  the  rock, 
this  curious  piece  of  Nature's  handiwork 
is  only  about  thirty  feet  in  height.  It  is 
an  outcrop  of  a  bed  of  rock  lying  be- 
neath the  surface,  and  is  the  result  of  a 
long  period  of  weather  erosion. 

ILafe=>SavIim§|  Appms^atUis 
f©r  Main©© 

D  ECENT  disasters  in  collieries  have 
*^  called  special  attention  to  the  need 
of  an  efficient  device  which  will  enable 
rescue  parties  to  penetrate  the  shafts 
even  though  filled  with  poisonous  gases. 
A  successful  device  for  this  purpose  has 


been  developed  in  Germany ;  and  in  that 
country  every  coal  mine  is,  by  law,  re- 
quired to  be  provided  with  the  apparatus 
in  the  proportion  of  one  set  to  every 
twenty  miners. 

The  device,  which  is  shown  in  the  ac- 
companying illustration,  is  a  self-con- 
tained breathing  apparatus  carried  by  the 
rescuer.  It  weighs  less  than  twenty 
pounds,  and  has  the  great  advantage  of 
rendering  the  wearer  entirely  independ- 
ent of  any  connection  with  the  outer  at- 
mosphere, tie  can  go  where  he  will, 
and  has  thus  a  wider  range  of  operation 
than  with  the  ordinary  diving  apparatus 
supplied  with  air  through  a  tube  con- 
nected with  a  pump  on  the  surface.  He 
breathes  into  a  bag  fastened  in  front  of 
him.  All  the  carbon  dioxide  breathed 
from  his  lungs  is  absorbed  by  means  of 
caustic  soda ;  and  the  nitrogen  left  is 
mingled  with  a  new  supply  of  oxygen 
from  the  cylinder  of  compressed  gas 
carried  behind  him,  the  flow  of  which 
can  be  regulated  as  needed. 


German  Respiratory  Device  for  Use  in  Poisonous 
Atmosphere. 
A — Soft  rubber  mask;  F — Oxygen  chamber;   C — Regulat- 
ing device;  D—  Bag  for  caustic  soda;  EE — Air  tubes. 


During  the  scenes  of  the  recent  terri- 
ble disasters  in  France,  rescue  parties 
sent  by  the  German  Government  did 
good  work  with  this  apparatus. 


Are  you  worried  by  any  question  in  Engineering  or  the  Mechanic  Arts?  Put  the  question  into  writing  and  mail  it  to 
the  Consulting  Department,  TECHNICAL  WORLD  MAGAZINE.  We  have  made  arrangements  with  the  American 
School  of  Correspondence  to  have  all  such  questions  answered  by  members  of  its  staff  of  Instructors.  1/  the  question 
asked  is  of  general  interest,  the  answer  will  be  published  in  the  magazine.  If  of  only  personal  interest,  the  answer  will 
be  sent  by  mail,  provided  a  stamped  and  addressed  envelope  is  enclosed  with  the  question.  Requests  for  information  as  to 
where  desired  articles  can  be  purchased  will  also  be  cheerfully  answered. 


Single-Phase  Alternating-Current 
Motor 

Question:  Please  explain  the  commutator- 
type  single-phase  alternating-current  motor. — 
E.  G.  R. 

Answer:  The  commutator-type  sin- 
gle-phase alternating-current  motor  is  a 
series-commutator  type  of  motor,  and 
does  not  differ  in  principle  from  the  di- 
rect-current series  motor.  It  is  particu- 
larly suited  for  railway  work  because  it 
has  the  same  desirable  characteristics  as  a 
series  motor.  At  first  thought  it  may 
seem  strange  that  a  motor  built  on  the 
same  lines  as  a  direct-current  machine 
should  operate  on  an  alternating-current, 
as  it  might  seem  as  though  the  motor 
would  tend  to  turn  first  in  one  direction 
and  then  in  the  opposite  direction  with 
no  resultant  motion.  This,  however,  is 
not  the  case,  because  the  direction  of 
rotation  of  a  motor  depends  upon  the 
relative  direction  of  its  field  and  armature 
current.  If,  now,  the  field  were  main- 
tained in  a  constant  direction,  and  the 
armature  supplied  with  alternating  cur- 
rent, then,  it  is  true,  the  tendency  would 
be  to  rotate  first  in  one  direction  and  then 
in  the  other.  The  alternating  current, 
however,  is  supplied  to  the  field  in  series 
with  the  armature,  so  that,  when  the  di- 


rection of  current  in  the  armature 
changes,  it  also  reverses  in  the  field,  the 
result  being  that  the  relative  direction  of 
current  in  the  field  and  armature  is  con- 
stant, and  the  motor  has  therefore 
a  tendency  to  turn  continuously  in  one 
direction  as  long  as  the  alternating-cur- 
rent power  is  supplied. 

There  are  certain  modifications  of  the 
ordinary  direct-current  series  motor  re- 
quired to  adapt  it  for  alternating-current 
work.  It  accordingly  has  usually  a 
larger  number  of  field  poles ;  and  the  en- 
tire magnetic  circuit  of  frame,  cores,  and 
pole-pieces  is  carefully  laminated.  The 
number  of  commutator  segments  is  also 
increased,  thus  reducing  the  number  of 
armature  turns  per  coil ;  and  special 
features  are  introduced  to  prevent  spark- 
ing— such,  for  instance,  as  the  so-called 
"compensating  windings"  on  the  General 
Electric  type  of  motor,  which,  it  is 
claimed,  entirely  neutralize  the  effect  of 
armature  distortion.  The  single-phase 
motor  is,  then,  a  refined  and  highly  per- 
fected type  of  direct-current  motor,  and 
this  explains  the  fact  that  it  will  operate 
equally  well  on  either  alternating-  or 
direct-current  circuits.  In  fact,  some 
claim  that  it  will  operate  even  more  effi- 
ciently on  direct  current  than  the  regula- 
tion direct-current  motor  itself. 
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Amperage  of  Motor-Cycle  Battery 

Question:  In  testing  the  battery  of  a  motor- 
cycle, I  find  that  the  amperage  of  the  whole 
battery  is  only  slightly  above  that  of  a  single 
cell.  Is  this  the  regular  showing,  or  is  some- 
thing wrong?  What  is  the  regular  showing 
of  a  single  cell  against  that  of  the  whole  bat- 
tery of  three  cells? — J.  B. 

Answer:  You  do  not  state  how  you 
have  these  cells  connected,  whether  in 
scries  or  in  parallel.  If  you  have  the 
cells  connected  in  series,  as  is  probably 
the  case,  then  the  current  of  the  whole  set 
should  be  no  greater  than  the  current  of 
a  single  cell,  but  the  voltage  would  be 
equal  to  the  voltage  of  a  single  cell  mul- 
tiplied by  the  total  number  of  cells.  If 
you  have  the  cells  connected  in  parallel, 
then  the  voltage  of  the  set  would  be  the 
voltage  of  a  single  cell,  and  the  current 
would  equal  the  current  of  a  single  cell 
multiplied  by  the  number  of  cells  in  par- 
allel. 


Indicator  Diagram 

Question:      What    art-    the    faults    with    the 
following   indicator    diagram? — P.   R.   G. 


Sparking  Trouble  in  Generator 

Question:  Wre  have  a  75-kilowatt  direct- 
current  220-volt  generator  that  is  giving  us  a 
great  deal  of  trouble  by  sparking.  We  have 
tried  every  known  remedy  with  no  improve- 
ment. The  generator  has  6  poles  and  119 
commutator  bars.  We  never  before  saw  an  odd 
number  of  commutator  bars  with  an  ordinary 
1).  C.  generator.  Is  this  a  correct  construc- 
tion? We  fear  it  is  not,  and  that  this  is  the 
cause  of  our  difficulty.— R.  B.  A. 

Answer:  The  fact  that  your  dynamo 
has  an  odd  number  of  segments  does  not 
necessarily  indicate  that  there  is  any- 
thing wrong  with  the  machine,  as,  with 
certain  types  of  windings,  an  odd  num- 
ber of  segments  on  the  commutator  will 
necessarily  result. 

Just  what  the  reason  for  the  sparking 
may  be,  it  is  impossible  to  state  definitely, 
as  there  are  a  multitude  of  causes  for 
this  trouble,  any  one  of  which  might  ap- 
ply to  this  particular  case.  Among  some 
of  the  common  causes  of  sparking  may 
be  mentioned:  Machine  overloaded, 
brushes  not  set  at  the  proper  point,  com- 
mutator rough  or  uneven,  brushes  mak- 
ing poor  contact  with  the  commutator, 
short  circuit  in  armature,  open  circuit  in 
armature,  ground  in  armature,  field  mag- 
netism weak,  etc. 


Indicator  Diagram. 


Answer:  The  diagram  shows  too 
early  admission.  Admission  line  curves 
backward  instead  of  being  straight  and 
perpendicular  to  the  atmospheric  line. 
The  diagram  also  shows  cut-off,  release, 
and  compression  too  early.  When  the 
valve  is  of  the  plain  slide-valve  type,  all 
the  events  are  likely  to  be  too  early  if 
one  of  them  is.  The  reason  for  the 
event  being  too  early  is  due  to  the  fact 
that  the  eccentric  has  too  much  angular 
advance.  The  angular  advance  should, 
therefore,  be  decreased  in  order  to  rem- 
edv  the  faults. 


Various  Electric  Problems 

Question  i:  I  notice  an  advertisement  stat- 
ing that  a  75-light  dynamo,  6.6  amperes,  is 
wanted.  Does  this  mean  6.6  amperes  per  lamp; 
and  if  it  does,  will  the  dynamo  have  a  capacity 
of  495  amperes  ? 

Question  2:  If  a  dynamo  is  rated  at  6 
amperes,  will  it  have  a  capacity  of  twelve  16- 
candle-power  lamps? 

Question  3:  What  is  meant  by  a  three-phase 
25-cycle  generator? 

Question  4:  What  is  meant  by  spelling 
"ohm"  backwards,  or  "mho?" 

Question  5;  What  is  meant  by  hysteresis? 
— IV.  B. 

Ansii'cr  1:  The  75-light  6.6-ampere 
dynamo  refers  to  a  constant-current  arc 
machine,  in  which  the  lights  are  con- 
nected in  series,  the  total  current  supplied 
by  the  machine  being  6.6  amperes,  which 
passes  through  all  the  lamps ;  and  the 
voltage  of  the  machine  would  equal  the 
voltage  of  a  single  lamp  multiplied  by 
the  total  number  of  lamps.  Thus,  sup- 
posing the  lamps  required  80  volts  for 
their  operation,  then  the  voltage  of  the 
machine  would  be  6,000. 


Modern  Engineering  Practice 


"PREE  to  those  enrolling-  at  this  time  in  a  full  engineering 
course.     It  is  the  "Monarch"  of  the  engineering-  field  and 
is  as  necessary  to  the  practical  man  as  the  telegraph,  telephone 
or  typewriter  to  the  business  man. 

We  employ  no  solicitors  or  collectors,  preferring-  to  use  the 
large  sums  ordinarily  paid  agents,  in  giving-  our  students  the 
best  grade  of  instruction  and  including  with  it  such  works  as 
"Modern  Engineering  Practice." 

This  great  Library  is  not  simply  a  duplication  of  the  student's 
regular  textbooks.  It  is  the  most  complete  and  authoritative 
reference  work  ever  published,  covering  thoroughly  all  phases 
of  engineering.  It  thus  supplements  his  studies  and  answers 
the  hundreds  of  questions  arising  daily  in  practice. 

The  regular  textbooks  number  about  fifty  in  any  full  course. 
They  are  substantially  and  handsomely  bound  in  cloth  and 
not  cheap  paper  pamphlets  such  as  are  usually  furnished  by 
correspondence  schools. 

If  you  write  us  stating  your  age,  previous  school  training, 
present  occupation  and  the  position  which  you  desire  to  be 
fitted  for,  our  200-page  bulletin  will  be  sent  you  free,  with 
advice  regarding  the  course  best  adapted  to  your  needs. 


American  ScKool  of  Correspondence 

Chicago,     U.     S.    A. 


ADVERTISEMENTS 


441 


1  r?  4-  Mr mit^si 


'       tcaoe  ,rr  "ARl<         \ 

D4TENTEO  USA.  NOV.  I5.,'04 


YOU    CAN    SHAVE  WITH 

"THE  GILLETTE" 

THEN    YOU    AR.E    READY     FOR    THE    DAY 
WITH     A    CLEAN.    WHOLESOME    FACE 

The  wonderful  blade  that  has  changed  the  razor  world      12  BLADES;  24  PERFECT  EDGES 

Truthful  letters  from  constant  users  tell  of  the  marvelous  tensile  strength  of  these 

blades.    Single  blades  have  been  used  30,  60,  and  up  to  142  times 

SIMPLE     AND     DURABLE 

Triple  silver-plated  set  with  12  blades            ....  $•>  JW 

Quadruple  gold-plated  set  with  12  blades      ....  «  JJ* 

Quadruple  gold-plated  set  with  12  blades  and  monogram              .                        .  .          ■- w 
Standard  combination  set  with  shaving  brush  and  soap  in  triple  silver  plated  holders        7  au 

Other  combination  sets  in  silver  and  gold  up  to       .             .             .            .            .  ■          n  >  UJ 

Standard  packages  of  10  blades,  having  20  sharp  edges,  for  sale  by  all  dealers  at  the 
uniform  price  of       .••••_••■            • 

Sold  by  leading  Drug,  Cutlery  and  Hardware  Dealers 

Ask  to  see  them  and  for  our  booklet.     Write  for  our  special  trial  off er. 

GILLETTE  SALES  COMPANY     : :    1114  Times  Building,  New  YorK  City 


NO  STROPPING  NO  HONING. 


Mention  Technical  World  Magazine 


442 


THE  TECHNICAL   WORLD  MAGAZINE 


Answer  2:  If  tfiis  machine  is  a  con- 
stant-potential 110- volt  dynamo,  then  it 
will  have  a  capacity  of  twelve  16-candle- 
power  lamps,  since  a  16  candle-power 
110-volt  lamp  requires  about  l/2  ampere 
for  its  operation. 

Answer  3:  Supposing  we  have  a 
single-coil  armature  rotating-  in  a  mag- 
netic field,  the  ends  being  connected  to 
two  slip  rings.  We  shall  then  have  a  sin- 
gle-phase alternator.  The  voltage  and  cur- 
rent will  start  at  zero,  rise  to  a  maximum 
in  one  direction,  fall  to  zero,  rise  to  a 
maximum  in  the  opposite  direction,  and 
fal  back  to  zero.  This  series  of  changes 
in  voltage  or  current  is  called  a  cycle. 
If,  now^  we  had  three  such  armatures 
mounted  upon  the  same  shaft,  but  stag- 
gered   120°   from  one  another  with  re- 


CONNECTIONS    OF   BELL-RlNGING    RELAY   ON   TELEGRAPH 

Line. 


spect  to  their  windings,  and  all  rotating 
in  the  same  magnetic  field,  we  should 
then  have  a  three-phase  generator.  In 
this  fundamental  type,  we  should  have 
six  slip  rings;  but,  by  proper  intercon- 
nection, the  number  can  be  reduced  to 
three,  which  is  the  ordinary  number  for 
a  three-phase  machine. 

The  meaning  of  the  term  "cycle"  has 
already  been  explained  ;  and  if  this  ma- 
chine made  25  cycles  per  second,  we 
should  have  a  three-phase  25-cycle  gen- 
erator. 

Anszvcr  4:  The  ohm  is  a  unit  of  re- 
sistance ;  and  it  has  been  suggested,  since 
conductance  is  the  reciprocal  of  resist- 
ance, that  we  use  as  a  unit  of  conduct- 
ance the  word  "ohm"  spelled  backwards, 
or  "mho." 

Anszvcr  5:  Hysteresis  is  that  property 
of  magnetic  material  by  virtue  of  which 
the  magnetic  induction  lags  behind  the 
magnetizing  force  producing  it.  In  other 
words,  the  magnetic  induction  does  not 
reach  its  maximum  value  quite  as  soon 


as  the  magnetizing  force;  but  there  is  a 
slight  time  lag,  so  that  the  changes  in 
magnetic  induction  fall  behind  the 
changes  in  magnetizing  force,  and  ac- 
cordingly the  two  do  not  reach  their 
maximum  and  minimum  values  simul- 
taneouslv. 


Bell  on  Telegraph  Line 

Question:  There  is  a  telegraph  line  between 
two  houses.  It  is  a  metallic  circuit.  Can  an 
electric  bell  be  connected  at  each  end  so  that 
the  bell  at  one  end  will  ring  when  a  person 
is  calling  at  the  other  end? — A.  H.  S. 

Anszvcr:  We  assume,  of  course,  that 
this  telegraph  line  is  operated  on  the 
closed-circuit  system,  so  that  current  is 
flowing  all  the  time  except  when  one  of 
the  keys  is  open.  You  might  have  a  relay 
cut  in  the  circuit  at  each  station,  so  ar- 
ranged that  when  the  circuit  is  opened 
the  armature  will  be  drawn  back  by 
means  of  a  spring,  thus  closing  a  local 
circuit  containing  a  bell  and  battery. 
This  would  be  on  the  principle  of  the 
relay  used  in  long-distance  telegraph 
lines,  except  that  the  relay  armature 
would  make  contact  on  opening  the  cir- 
cuit instead  of  making  contact  upon  clos- 
ing the  circuit,  as  is  ordinarily  the  case. 

This  can  be  done  as  shown  in  the  ac- 
companying sketch,  in  which  R  repre- 
sents the  core  of  the  relay,  which  is  con- 
nected directly  in  series  with  the  line  LL. 
A  shows  the  armature,  which  is  drawn 
toward  the  core  of  the  relay  as  long  as 
current  flows  through  its  coils.  When 
the  line  is  open,  the  core  of  the  relay 
loses  its  magnetism,  and  the  armature  is 
drawn  back  against  the  contact  P  by 
means  of  the  spring  S,  thus  closing  the 
local  circuit  through  the  battery  B,  caus- 
ing the  bell  C  to  ring. 


Size  of  Lintel 

Question:  What  should  be  the  size  of  lintel 
of  the  type  shown  in  the  accompanying  dia- 
gram ?  Span  between  centers  of  bearings,  7 
feet.  Wall,  20  inches  thick.  Floor  load,  200 
lbs.  per  square  foot.  Columns  spaced  15  feet 
from  wall.— M.  P.  D. 

Anszvcr:  In  this  case  the  piers  at 
side  of  opening  are  sufficiently  heavy 
to  consider  the  wall  over  opening  as 
archins:,  as  shown  by  dotted  lines. 
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I  find  myself  constantly  consulting  it.     It  de- 
serves all  the  good  things  that  are  being  said  about  it. 
-Henry  Wade  Rogers,  L.L.D.,  Ex-President 
Northwester r\  University,  Evanstorv,  III. 

Its  form  and  size  are  most  convenient.     Its  range  is  very 
wide.      The  statements,    discussions  and   presentations   are 
comprehensive,  accurate.  —  Her\ry   G.  Weston,  President 
Crozer  Theological  Seminary. 

I  am  particularly  well  pleased  with  the  clear,  concise  manner  in 
which  it  treats  of  Scientific  and  Philosophical  subjects,  giving 
full  presentation  of  topics  within  a  small  compass  in  lan- 
guage that  can  be  comprehended  by  the  ordinary  reader 
Henry  P.  Emerson,  Superintendent  of  Public 
Schools.  Buffalo,   New  York. 
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Oberlm  College.  ,     ,         „     .       .        t  ,u 

My  family  as  well  as  myself  are  much  pleased;  the  size  oi  the 
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and  heavy  volumes  of  other  cyclopaedias.  — G.  B.  McElroy, 
Ph.  D.,  D.  D.,  Adrian  College,  Mich. 

In  all  respects  answers  my  expectations  —  comprehensive,  ac- 
curate and  compact.— Prof.  Day,  Yale  Vniversity. 
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Floor  load=200X 7.5X7=10,500  lbs. 
Wall  load=7X3.5X  1.67X115=4,697  lbs. 

The  full  floor  load 
should  be  provided 
for.  The  wall  load 
is  not  a  uniformly 
distributed  load, 
a  n  d  m  o  m  ent 
should  be  calcu- 
lated by  assuming- 
load  between  cen- 
ter and  end  of 
g  i  r  d  e  r  as  act- 
ing o  n  e-t  bird 
the  way  from  the 
center  of  the  gir- 
der. 

Bending  Moment  of  floor 
luad=i8X200X7.5X7X7X 

12=110,200  inch-pounds 
Bending  Moment  of  wall 
load  =7X3.5X1. 67X115  X 

2.33X12=  65,500  inch-pounds 

175,700  inch-pounds 

The  moment  in  foot-pounds  of  wall  load 
can  be  obtained,  also,  by  the  use  of  the 
formula 


where  p  is  the  weight  of  a  square  foot  of  mason- 
ry of  the  given  thickness,    and  I  the  span. 

If  the  allowable  fiber  strain  is  16,000, 
this  gives  a  necessarv  section  modulus 
of  lf.0. 

Two  7-inch  9.75-lb.  I-beams  have  a 
total  section  modulus  of  12.0,  and  would 
therefore  be  sufficient. 

In  this  calculation  the  strength  of  the 
angle  riveted  to  the  channel  is  not  con- 
sidered in  the  capacity  of  lintel. 


Sparking  Device— Speeds    for   Sprocket 
Gearing 

Question  i:  Will  you  please  let  me  know 
if  a  gas-engine  sparking  device  can  be  operated 
by  alternating  current. 

Question  2:  How  do  you  calculate  the 
speeds  for  sprocket  gearing? — C.  E.  S. 

Answer  i:  It  is  perfectly  possible  to 
ignite  a  gas  engine  by  means  of  alternat- 
ing current,  the  most  common  source  of 
supply  being  the  alternating-current 
magneto.  This  machine  will  produce  two 
sparks  at  each  revolution  of  the  arma- 
ture ;  and  in  order  that  these  may  occur 
at  exactly  the  proper  instant,  it  is  posi- 


tively driven  by  gears.  This  form  of 
magneto  has  no  brushes,  and  only  one 
contact  from  which  the  live  wire  is  car- 
ried. 

The  accompanying  illustration  shows 
an  alternating-current  magneto.  The 
discharge  of  the  armature  serves  the 
same  purpose  as  the  spark  coil,  so  that 
no  spark  coil  is  needed.  These  machines, 
as  ordinarily  made,  are  about  twice  as 
heavy  as  a  direct-current  magneto,  and 
will  give  a  spark  at  as  low  as  50  or  75 
revolutions  per  minute.  In  order  to 
spark  properly,  however,  the  alternator 
requires  several  hundred  revolutions. 

Answer  2:  The  same  principles  hold 
in  sprocket  gearing  as  in  ordinary  belt- 
ing with  pulleys,  except  that  we  use  the 
number  of  teeth  in  the  case  of  sprocket 
gearing,  instead  of  using  the  diameters 
of  the  pulleys  as  in  figuring  belting.  The 
following  formula  can  be  used : 

r  :  R  :   :  T  :  t, 
in  which  R  =■  Number  of  revolutions  of 
the  driving  shaft ;  r  =  Number  of  revo- 


Low-Tension  Type  of  Alternating-Current  Magneto. 

lutions  of  the  driven  shaft ;  T  =  Num- 
ber of  teeth  on  the  driving  sprocket ;  and 
t  =  Number  of  teeth  on  the  driven 
sprocket.  For  instance,  supposing  there 
are  50  teeth  on  the  driving  sprocket,  and 
10  on  the  driven  sprocket,  then  the 
driven  shaft  will  make  5  times  as  many 
revolutions  as  the  driver.  We  can  get  at 
this  mathematically  by  solving  the  pro- 
portion for  r,  which  gives  us 
50 

Accordingly,  the  driven  shaft  will  make 
5  revolutions  to  one  turn  of  the  driving 
shaft. 
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USH-COUPONS! 


Cut  out  this  Advertisement,  attach  to  your  business  stationery  and  mail  to 
us   -or  write  on  your  regular  letterhead. 

uJSjAtUrn  WC  wiH  Send  free  50  RUSH  COUPONS  (printed  on  COUPON 
xHJIND  paper). 

Pin  one  of  these  RUSH  COUPONS  to  any  order.     It  will  save  you  time 
and  worry. 

Let  up  put  a  pad  of  these  Coupons  on  your  desk  with  our  compliments. 

AMERICAN  WRITING  PAPER  COMPANY 

40  Mill  Street,  Holyoke,  Massachusetts 


Do  you  Shave  Yourself? 

Then  you  know  what  it  means  to  have  ' 
the  bristles  coming  out  of  your  shar- 
ing brush,  sticking  In  the  lather  and 
getting  on  the  face.    Can  you  realize 
howmucheasierandpleasanterit  will 
be  to  shave  with  the  right  kind  of  a 
brush!    The  new  Everlasting  alumi- 
num shaviug  brush  is  made  so  that 
the   hairs   can    never  come  out;   by 
a  new  method  they  are  riveted  with  an 
aluminum  ferrule.  Use  the  brush  a  year, 
then  try  to  pull  the  bristles  out.  It  you 
can  pull  out  a  single  bristle,  we'll  give 
you  a  new  brush  free.    This  is  our  posi- 
tive guarantee.    Brush  is  made  of  very 
best  French  bristles,  cemented  and  set 
in  pure  aluminum  ferrule  with  a  black 
ebony  handle.    Introductory  manufac- 
turer's price,  25c.    Aluminum  Brush 
Co.,  885  £.  Madison  St.,  Chicago. 


Name  ___________________________________ 

Address ___________ 

If  you  wish  to  receive  a  copy  of  the  book  mentioned  in  this 
advertisement,  write  your  name  and  address  in  the  space 
above,   tear  off  this  corner  and  mail  to 

Battle  Creek  Sanitarium  Co.  Ltd., 

Dept.  C  141,  Battle  Creek, 

Mich. 


If  we  could  convince 
you  in  this  ad.  of  the  value  to  YOU  of  our 
Free  new  book,  "THE  BATTLE  CREEK 
IDEA,"  you  would  be  glad  to  pay  $  1 0  for  it. 

This  book  Is  valuable  because  it  shows  you  how  to  be 
well  and  strong  without  taking  drugs  or  medicines. 

All  it  costs  you,  however,  is  the  price  of  a  stamp— 
we  send  It  absolutely  free. 

If  the  attainment  or  retention  of  your  own  good 
health — and  the  good  health  of  those  dear  to  you — is 
worth  a  postal,  send  us  one  to-day  (oruseabovecoupon) 
and  we  will  forward  the  book  promptly. 

You  do  not  obligate  yourself  in  any  way  by  answer- 
ing this  advertisement.  You  are  neither  required  to 
buy  anything  nor  to  promise  anything.  All  we  ask  is 
that  you  will  read  the  book  carefully. 

It  tells  how  you  can  live,  in  your  own  home, 
without  disturbing  your  daily  routineinany  way.a  sane, 
healthful  life— the  life  that  has  restored  thousands  to 
health  at  the  famous  Battle  Creek  Sanitarium. 

It  is  now  recognized  that  nine-tenths  of  all  diseases 
are  caused  by  improper  diet. 

You  eat  disease;  and  you  eat  health.  It  is  all  in  the 
choice  of  foods.  "The  Battle  Creek  Idea"  will  tell  you 
how  to  choose  right,  so  as  to  get  and  keep  good  health. 

If  the  health  is  worth  having,  the  book  is  worth 
asking  for  to-day. 

Address,  The  Battle  Creek  Sanitarium  Co.,  Ltd., 
Dept.  C  141,  Battle  Creek  Mich. 
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Life  Stories  of  Successful  Men 


WILLIAM  H.  BROWN 


By  DEWEY  5.  BEEBE 


(.(. 


T 


HE  builder  of  the  Pennsyl- 
vania Railway  System." — 
The  speaker  stopped,  and  a 
stillness  came  over  the  di- 
rectors' meeting  as  they  all  turned  to 
look  at  the  man  referred  to — William 
11.  Brown,  for  thirty-two  years  Chief 
Engineer  of  the  Pennsylvania  Railway; 
the  man  who  took  charge  of  the  construc- 
tion work  when  the  railroad  was  but  a 
tortuous  single  track  between  two  cities; 
who  rebuilt  it,  expanded  it,  grew  up  with 
it.  and  who  now  sat  before  them  about 
to  withdraw  from  active  service.  Robust 
and  hearty,  as  he  was,  at  seventy  years 
of  age,  the  rules  of  the  Company  com- 
pelled him  to  retire.  Here  was  the  man 
whose  initiative  had  made  possible  their 
early  dreams  of  a  great  railway  system. 
the  man  who  had  met  the  demand  for 
quicker  service  by  building  shorter 
routes ;  who  had  spanned  rivers  and  torn 
down  mountains  at  the  call  of  some 
struggling  manufacturing  town  ;  the  man 
who  had  pushed  his  road  where  others 
could  find  no  path  ;  whose  tireless  en- 
ergy had  won  for  himself  renown,  for 
his  road,  success,  and  for  Pennsylvania, 
the  foremost  place  among  industrial  com- 
munities. 

"The  builder  of  the  Pennsylvania  Rail- 
way System!"  "In  the  front  rank  of  the 
country's  master-buildors !"  It  was  a 
great  tribute,  but  he  had  won  the  title  by 
long  years  of  hard  service  in  his  calling. 
From  an  obscure  beginning,  he  had 
reached  the  forefront  of  his  profession. 
.And  as  his  comrades  praise  his  work 
through  nearly  half  a  century  of  road- 
•building,  he  asks  himself,  then,  why  has 
this  honor  come  to  him.  At  the  zenith 
of  his  fame,  he  pauses  to  reflect. 

lie  is  carried  back  in  memory  to  Little 
Britain,  Lancaster  County,  Pennsylvania, 
where  he  was  born  on  the  29th  of  Feb- 
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ruary,  seventy  years  ago.  There  he  grew 
up  like  other  fellows.  He  was  apt  with 
tools,  and  a  good  carpenter  at  seventeen. 
He  w^ent  to  High  School  in  Philadelphia, 
but  longed  for  the  outdoor  life.  He 
bought  a  turning  lathe  with  a  little  money 
he  had  saved  up,  cut  out  hickory  handles 
for  tools  and  sold  them  for  3  cents 
apiece !  Then  he  went  out  lumbering 
one  summer ;  and  with  the  money  he 
earned  in  this  way,  purchased  a  simple 
surveyor's  instrument.  How  delighted 
he  was  when  he  could  get  out  of  an  after- 
noon along  the  hillside  and  lay  out  farms 
with  the  help  of  some  borrowed  deeds! 
And  a  little  later  he  entered  the  Third 
District  Surveyor's  office  of  Philadelphia, 
and  helped  survey  the  first  passenger 
railway  in  that  city. 

Put  he  must  have  been  about  twenty- 
five  years  old  by  that  time — to  be  sure, 
that  was  about  the  time  the  war  broke 
out.  How  well  he  remembers  the  cir- 
cumstances !  It  wras  just  after  the  first 
battle  of  Pull  Run.  The  Union  troops 
had  been  beaten  back,  and  Washington 
was  threatened.  Tom  Scott,  Assistant 
Secretary  of  War,  must  have  some  cor- 
rect plans  of  the  country  along  the  Poto- 
mac. He  applied  to  the  Chief  Engineer 
of  the  Survey  Department  of  Philadel- 
phia, Strickland  Kneass.  When  Kneass 
received  the  letter,  he  thought  the  mat- 
ter over,  and  finally  said,  "Well,  I  guess 
I'll  have  to  send  young  Brown  out  on 
that  job.  Just  tell  him  to  report  to  me 
at  once." 

So  he,  "young  Brown,"  started  making 
plans  for  the  LTnion  Army.  Here  he 
had  the  chance  to  do  real  engineering 
work,  and  in  the  fierce  struggle  of  the 
next  year  he  settled  definitely  the  course 
of  his  life  work.  His  real  fitness  for 
civil  engineering,  the  ambition  of  his  boy- 
hood,  was   tested  in  that   fiery   crucible 
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THE  Peck-Williamson  Underfeed  Furnace  will  save  you  tlie  money  wasted  and  lost  in 
the  smoke  and  gases  which  escape  up  and  out  your  chimney  from  thai  old  Overfeed  furnace  . 
It  will  extract  more  heat  from  a  ton  of  the  cheapest  grade  coal  than  you  have  ever  obtained  from 
a  ton  of  the  highest  grade.     Satisfied  users  from  all  sections  give  voluntary  testimony  that  the 

Peck-Williamson  Underfeed  Furnace 

Saves  1-2  to  2-5  on  Coal  Bills 

Several  months  ago  we  published  a  letter  from  Mr.  Howard  Shordon,  Fort 
"Wayne,  Ind.,  telling  his  experience.  A  gentleman  from  Virginia  recently  wt<  ite 
Mr."  Shordon,  asking  further  information.    Extracts  from  his  reply,  follow : 

"In  reply  would  state  that  I  am  pleased  with  the  Peck-Williamson  Under- 
feed Furnace  and  consider  it  the  most  economical  furnace  on  the  market.  Prices 
of  coal  in  this  city  are  as  follows:  Anthracite  J8.00,  Bofl  Lump  R5.50,  and  West 
Virginia  Slack  S2.25  per  ton.  I  used  less  than  ten  tons  of  the  West  Virginia 
Slack  to  heat  my  eight-room  house  last  Winter— heating  my  kitchen  with  the 
furnace  and  using  gasoline  for  cooking  purposes,  making  my  entire  fuel  bill  for 
the  Winter  §23.50  for  coal  and  15.00  for  gasoline. 

"Last  year  we  used  a  base-burner  stove  and  burned  wood  in  the  kitchen, 
and  our  fuel  1  .ill  was  s:i2.00  for  coal  and  §15.00  for  wood,  making  §47.00  for  fuel 
and  only  heating  three  roams." 

Note  the  saving.  In  many  cities,  slack  coal  is  much  cheaper  than  it  is  in 
Mr.  Shordon's  home,  and  of  course  in  such  cases,  the  saving  would  be  much 
greater.    We've  literally  hundreds  of  such  letters. 

Let  us  send  you  an  Illustrated  Underfeed  booklet,  giving  full  description  of  furnace 
and  crowded  with  fae-simile  testimonials  of  satisfied  users.   Heating  plans  and  services 
>,        of  our  Engineering  Department  are  at  your  command— absolutely  FREE.  Write  to-day 
\       and  please  give  name  of  local  dealer  with  whom  you  prefer  to  deal. 

THE   PECK-WILLIAMSON   CO..  297    W.   Fifth   St..  Cincinnati.    0. 

Dealers  are  invited  to  write  for  our  very  attractive  proposition. 
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You  can  save  money 
•  on  each  article.   The 
Bathroom    outfit   shown 
costs    850.35.      A    5    foot, 
porcelain  enameled  bath 
tub,    low   down   syphon 
active  water  closet  and 
porcelain  enameled  lava- 
tory.   Each  fixture  com- 
plete.     All  guaranteed,  new,  latest  pattern.      Everything  of 
first  quality.  Write  for  free   Illustrated  catalogue. 

B.  T.  KAROL,  235  West  Harrison  St.,  Chicago,  111. 


No.  602  "NAPANOCH" 
Pocket  Knife  Tool  Kit 

Most  Useful.  Warranted.  Made  io  America 

With  more  or  less  frequency  almost 
every  one  has  use  for  a  Knife,  Reamer. 
File,  Saw,  Chisel  or  Strew  Driver,  and  this 
outfit  Is  practical,  yet  so  small,  being 
contained  In  a  Leather  Pocket  Book  \% 
x3J£  inches,  that  the  owner,  by  carry- 
ing It  In  his  pocket,  always  has  it  at 
hand  for  immediate  use,  whether  Camp- 
ing, Boallng,  Teaming,  Driving,  In  the 
Shop,  Kaetory,  Office,  Store,  Warehouse, 
Antomohile,  on  the  Farm,  Bicycle,  or 
around  the  Home. 

Any  Tool  firmly  attached  or  detachaa 
to  the  Pocket  Knife  In  a  second. 

Sent  iostta-id  on  receipt  of 
trice- $2.25. 

Use  it  five  days  and  if  not  satisfactory 
return  it  and  I  will  refund  your  money. 

V.  J.   ULERY   CO. 

No.  E  7  Warren  St.,         Sew  York,  I.  Y. 


What    It   Means 

to    have    your    shingles    stained   with 

Cabot's  Shingle  Stains 

It  means  that  they  will  not  rot;  that  the  colors  will  be  soft 
and  beautiful;  that  they  will  wear  as  long  as  colors  can, 
and  grow  old  gracefully;  and  that  the  cost  will  be  50  pel 
cent  less  than  that  of  paint.  Made  in  all  colors,  with 
Creosote,  "the  best  wood  preservative  known." 

Samples    on    wood,    and   color-chart,     sent    on     request. 


'Quilt"— the  warmest 
sheathing  paper. 


Agents  at  all  Central  Points 
SAMUEL  CABOT.  Sole  Mfr., 
133  Milk  St.,  Boston,  Mass. 


A.  W.  Longfellow,  Jr.,  Archt.,   Boston 
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where  thousands  measured  up  their  skill 
against  one  another,  and  tried  out  the 
sterner  fiber  of  their  characters. 

Colonel  Scott  sent  him  to  Alexandria, 
where  he  was  to  draw  the  plans  of  the 
country    south    of   the    Potomac.      They 
locked  him  in  a  room  and  guarded  the 
house   so    that    no   spy    could    steal    the 
charts.     Here  was  a  distasteful  job;  but 
he   "plugged   ahead,"   and   when   he   re- 
ported  to  bis  Colonel  with  the  finished 
plans,  Scott  saw  he 
had     no     ordinary 
draftsman     on     his 
staff,  but  a  promis- 
ing civil    engineer, 
and   he   decided    to 
give  him  a  chance. 
He  was  assigned 
to  M  c  CI  e  1  lan's 
army,  and   worked 
in    various    capac- 
ities along  the  line. 
The  army  commis- 
sary   wagons    dug 
up  the  roads.  These 
had  to  be  repaired, 
bridges    built,    etc. 
Si  m  ui  he  was  given 
charge  of  the  (  Gr- 
ange, Alexandria  & 
Manassas    ( iap 
Railway.     There 
was       d  i  ffi  c  u  1 1 
and     daring    work 
to     be     done  — - 
bridges  to  be  built 
or  torn  down  with- 
out notice,   just  as 
the  fortunes  of  war 
dictated  at  the  mo- 
ment.   It  meant  traveling  far  in  advance 
of    the    army    to    clear    the    way.      Out 
into    the    enemy's    country,    sometimes 
ten  miles  beyond  the  pickets,  where  the 
harassing     cavalry    might    swoop    upon 
them    at    any    moment,    they    would    go 
about  their   work   with    all    the   reckless 
daring  of  spies,  but  none  of  their  pro- 
tection. 

Ah,  that  was  desperate  work.  And 
now  he  recalls  a  morning  in  May. 
He  was  with  a  force  of  about  a  thousand 
men,  protecting  the  roads  south  of  Stras- 
burg.  It  was  still  early  morning,  when 
lie  g<  it  up  to  enjoy  the  break  of  day.  The 
camp  was  barely  astir,  and  the  dull  blue 


William  H.  Brown. 

For  32  years  Chief  Engineer  cf  the  Pennsylvania 

Railway  System. 


fog  of  the  night  was  just  rising  from  the 
plain  and  slinking  back  among  the  trees. 
Far  to  the  southward  he  could  see  where 
the  Shenandoah  ran,  marked  by  a 
crooked  line  of  shadowy  trees  standing 
out  against  the  horizon.  He  heard  the 
sound  of  hoofs,  and  then  an  orderly  ap- 
peared out  of  the  shadows,  and  rode  up, 
tossed  him  a  message,  and  was  gone. 

The  Shenandoah  must  be  bridged 
within  two  days!  Go  ahead.  So  ran 
the  message.  He 
looked  up  after  the 
horseman,  as  if  to 
call  him  back.  Then 
he  read  the  com- 
mand again,  .  .  . 
within  two  days. 
He  turned  and 
looked  again  a  t 
those  sentinel  trees 
to  the  southward, 
figured  for  a  mo- 
ment, and  hastened 
to  the  engineering 
corps. 

As  he  looks  back 
upon  it  now,  he 
cannot  tell  rjow  it 
was  done.  But  at 
9  o'clock  in  the 
morning  two  days 
later,  he  rode  back 
to  camp  and  re- 
ported "done"  to 
one  of  the  toughest 
jobs  he  had  yet  un- 
dertaken. A  bridge 
430  feet  long-,  com- 
pleted in  48  hours ! 
He  was  proud  of 
it,  but  the  Colonel  could  not  then 
stop  to  ask  him  how  it  was  done. 
It  was  enough  that  he  had  obeyed  orders. 
The  troops  were  marched  across  the 
bridge  to  the  town  of  Front  Royal,  where 
they  encountered  the  enemy.  They  were 
repulsed,  and  at  noon  forced  back  across 
the  bridge. 

The  regiment  were  resting  a  few  min- 
utes, their  guns  beside  them,  themselves 
tired,  hot  and  dirty  after  a  hard  morn- 
ing's fighting,  when  again  the  orderly 
came  galloping  up  to  Engineer  Brown — 
"Burn  the  bridge  across  the  Shenan- 
doah !" 

Burn  the  bridge  that  he  had  just  fin- 
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HAVE  YOU  WORN  THEM? 


Not  "celluloid"— not;  "paper  collars,"  but  made  of 
fine  cloth,  exactly  resemble  fashionable  linen  goods, 
Price  at  stores,  25  cents  for  box  of  ten  (2M>  cents  each). 

NO    WASHING    OR     IRONING 

When  soiled,  discard.    By  mail,  10  collars  or  5 
pairs  Of  cuffs,  for  30c.     Sample  collar  or  pair  of 
cuffs  for  6c.  in  U.  S.  stamps.   Give  size  and  style. 
REVERSIBLE  COLLAR  CO..  Dept.  W.,  BOSTON,  MASS. 


Whafll  You  Have? 


You  can  get  what  you  want  FREE 
OF  COST  if  you  help  us  get  what 

WE  WANT.  WHAT  WE 
WANT  IS  "MORE  ORDERS" 
—MORE  NEW  SUBSCRIBERS! 

Send  at  once  for  our  32  page  list 
of  premiums  containing  the  largest 
variety  of  valuable  articles  offered  by 
any  magazine.     It  contains  just  what 

YOU  WANT.     :.     /.     .-.     /. 

T5he  TECHNICAL  WORLD  MAGAZINE 

Chicago,    111. 


THE    mate    for  beauty    should    be 
man       and       her       adornment, 
diamond.     Jinswer  her  silent,  per* 
sistent,     ardent   wish.     Make    up   your 
mind  to  act  forthwith. 


^QUALITY  A- 1 
J580.-H6  CASH 
S8.    PER 


Let  us  send  you  a  beautiful  dia- 
nond  (a  half  carnt  is  just  the  size 
that  satisfies).  You  do  not  need  to 
consult  your  pocket-book.  Pay 
now  and  then. 

Our    liberal    plan    will    at    the 

same    time    enable    you    to   get    a 

diamond  for  yourself  as  well. 

Send    first   payment   with    order, 

or  if  you  prefer,  we'll  ship  diamond 

C.     O.     D.     $16.00,     subject     to    your 

examination. 

Our    Catalog  will  interest  you   whether 

ready  to  buy  or  not.     It  tells  how  to  judge 

diamonds;  names  eight  different  qualities  and 

gives  weights  with   prices  of  same.     Besides, 

watch    cases    and    movements    are    separately 

priced.     Write    today    for    this    valuable    FRKK 

Catalog  No.  V20. 

DIAMOND 
POKTEBS 

Watches,  Jewelry 

CHICAGO 


HerktL'J0^. 

315   (V30)   State   Street, 


Established  1882 


Watch  for  $5.45 


These  figures  tell  exactly  what  we  are  doing— selling  a  $20.00  watch 
for  $5.45.  We  don't  claim  that  this  is  a  840.00  watch  or  a  850.00  watch, 
but  It  Is  a  $20.00  watch.  A  leading  watch  manufacturer,  being  hard 
pressed  for  ready  cash,  recently  sold  us  100,000  watches — watches 
actually  built  to  retail  at  820.00.  There  Is  no  doubt  that  we  could 
wholesale  them  to  dealers  for  812.00  or  813.00,  but  this  would  Involve 
a  great  amount  of  labor,  time  and  expense.  In  the  end  our  profit 
would  be  little  more  than  it  Is  at  Belling  the  watch  'ilreet  to  the  con- 
sumer at  85.45.  The  Evlngton  Watch,  which  we  ■Her  at  $5.45  is  an  lm. 
21  jeweled,  finely  balanced  and  perfectly  adjusted  movement.  It  has 
specially  selected  jewels,  dust  band,  patent  regulator,  enameled 
dial,  jeweled  compensation  balance,  double  huntlm-  case,  genuine  gold- 
laid  and  handsomely  engraved.  Each  watch  Is  thoroughly  timed, 
tested  and  regulated,  before  leaving  the  factory  and  both  the  case 
and  movement  are  guaranteed  for  25  years. 

Clip  out  this  advertisement  and  mall  it  to  us  to-day  with  your 
name,  postoffice  address  and  nearest  express  office.  Tell  us  whether 
you  want  a  lady's  or  gent's  watch  and  wo  will  send  the  watch  to  your 
express  office  at  once.  If  it  satisfies  you,  after  a  careful  examination, 
pay  the  express  agent  85.45  and  express  charges  and  the  watch  is 
yours,  but  If  it  doesn't  please  you  return  It  to  us  at  our  expeiine. 

A  25-Tear  Cunrantee  will  be  placed  in  the  front  case  of  the  watch  we 
send  vou  and  to  the  first  10,000  customers  we  will  send  a  beau'iful 
gold-laid  watch  chain.  Free.  >Ye  refer  to  the  First  National  Bank  of 
Chicago,  Capital  810,000,000. 

NATIONAL  CONSOLIDATED  WATCH  CO. 

Dept.   403  .CHICAGO 

NEVER-LOSE  KEY  TAC 
Sere's  something  new  I  No  more  need 
to  offer  rewards  lor  lost  keys    Use  our 

I  Tag.  .  Consists  of  two  parts  hinged  to- 
gether. Name,  address,  and  postage 
inside.  Finder  simply  drops  in  nearest 
u  1  box.  German  silver,  handsomely 
made.    25c.  postpaid,    Agents  wanted. 

E.  LOCKE  MFC.  CO.,  32  Spruce  St.,  Kensett,  la. 
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ished  in  record  time,  the  bridge  that  he 
had  worked  steadily  upon  for  two  days 
and  nights,  and  had  completed  at  the 
risk  of  his  life !  Such  were  the  caprices 
of  war.  Yes,  and  it  must  be  done  quickly, 
too,  or  Ewell's  cavalry  would  be  upon 
them  at  any  moment.  Once  more  calling 
his  men,  they  rode  back  to  the  scene  of 
their  triumph  of  two  days'  building,  and 
with  their  own  hands  set  fire  to  the 
structure  they  had  so  proudly  completed. 

But  this  was  only  one  instance,  for 
twice  during  the  summer  he  built  all  the 
bridges  on  the  line.  Once  during  the 
war  he  built  a  military  bridge  over  the 
Rappahannock  River,  near  Culpepper, 
Va.,  in  four  days,  in  order  to  get  supplies 
to  General  Pope's  army. 

But  late  that  summer,  1862,  he  was 
taken  down  with  that  great  foe  of  the 
camp,  typhoid  fever,  and  was  given  fur- 
lough home.  Then  Mr.  Scott  assigned 
him  to  the  Panhandle  Road  in  Novem- 
ber, 1862.  Thus  he  began  his  life  work 
with  the  great  railroad  system  which 
ever  after  claimed  his  undivided  atten- 
tion. His  progress  was  now  very  rapid. 
From  one  office  to  another,  first  on  one 
road  then  another,  from  division  to  divis- 
ion, until,  on  August  1st,  1874,  he  was 
appointed  Chief  Engineer  of  the  Penn- 
sylvania Railway. 

It  was  during  this  time — in  January, 
1870 — that  he  was  appointed  resident  en- 
gineer of  the  Middle  Division  of  the 
Pennsylvania  Railway,  at  Altoona.    Here 


he  built  the  great  Altoona  car-repair  and 
maintenance  of  way  shops. 

So  he  recalls  the  incidents  of  his  life. 
And  then  some  of  the  various  projects 
which  he  had  guided  flashed  in  rapid 
succession  through  his  mind.  There  was 
the  bridge  over  the  Susquehanna,  west 
of  Harrisburg,  the  largest  stone  arched 
bridge  in  the  world ;  the  elevated  road 
through  Newark,  New  Brunswick,  and 
Elizabeth,  N.  J. ;  two  stations  at  Harris- 
burg: rebuilding  the  Union  Station  at 
Pittsburg  in  1877 ;  rebuilding  the  Jer- 
sey City  station  four  times ;  two  bridges 
over  the  Raritan  river ;  new  line  from 
Philadelphia  to  Harrisburg ;  and,  which 
he  considered  his  greatest  feat,  the  build- 
ing of  the  Broad  Street  Station,  Phila- 
delphia. This  was  the  first  station  of  its 
kind  ever  constructed.  The  length  of  the 
train  shed  is  598  feet,  and  it  is  354  feet 
in  width.  Its  great  mantle-like  roof 
is  supported  on  twenty  trusses. 

But  even  he,  as  he  sits  reviewing  his 
life,  cannot  recall  all  its  incidents.  He 
knows  that  it  had  been  his  part  to  solve 
some  of  the  most  difficult  engineering 
problems  of  his  day,  and  there  he  lets 
it  rest. 

The  fact  that  he  was  in  a  position  to 
profit  largely  by  the  great  prosperity  of 
his  road,  yet  never  speculated,  is  but  an- 
other monument  to  his  sturdy  character. 
Few  men  to-day  can  point  to  so  many 
tangible  evidences  of  their  life  work, 
can  show  so  many  original  and  successful 
enterprises  as  he, 


Trained  Men 

fO  HIS  is  the  day  of  the  trained  man.  In  competition  with 
£>  him,  the  untrained  man,  or  the  poorly  trained  man,  cannot 
v^*~y  maintain  himself.  Do  not  he  afraid  of  too  much  theory. 
CJ1  Never  was  good  practice  which  was  not  preceded  by 
and  based  upon  good  theory.  Let  your  theoretical  training  be 
broad  and  deep.  It  is  your  only  sure  foundation  for  the  best 
work. -HENRY  S.  PRITCHETT.  President  of  the  Massachusetts 
Institute  of  Technology. 
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POST'S  WATERPROOF 

DRAWING  INKS 

Are  of  Superior  Quality — Flow- 
Freely — Are  Dense  Black.  C.If  your 
Dealer  can't  supply  you  send  us  20 
cents  for  full  size  bottle  mentioning 
The   Technical    World    Magazine. 

THE  FREDERICK  POST  CO. 


Sole    Manufacturers 
Hamlin  and  Avondale  Aves. 
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"KOH-I-NOOR 

TRACING  CLOTH 

Is  Unequaled  in  Trans- 
parency, Erasing  Qualities, 
and  Freedom  from  Pin- 
holes ::     ::     ::     ::     ::     :: 

^  Ask  your  Dealer  for  it 

Samples  and  Prices   on 
Application. 


L.  rdl  C  HARDTMUTH 

MaK.er  J 
12  Golden  Lane.    -       -       -       London.  Eng. 
34  East  23rd  St..       -       -       -         New  York 


We  want  to  send  you  FREE  one  of  our  500  page 
illustrated  catalogues  giving  full  description,  prices 
and  other  useful  information  of  our  Drawing  and 
Surveying  Instruments,  Paper,  Inks  and  High- 
Grade    Drawing   Material  of   every  description. 

"Best    Quality    and    Lotvejt     Tricts 

Address  Nearest  Branch 

New  York 127  Fulton  Street 

Chicago,  ...  Ill  E.  Madison  Street 
San  Francisco,  .  303  Montgomery  Street 
St.  Louis 813  Locust  Street 


riDlPT^MITW     Why  handle  twoawkward  triangles  instead 
UlUir  unto.   of  a5^  ln_  Ruiingand  Erasing  Shield,  con- 
trolled by  a  knob,  that  serves  90  per  cent,  of  vertical  lining,  deli- 
cate erasures  and  nearly  every  6  degrees  of  angle! 
Price  by  mail  50  cents.    Made  of  transparent  pyrauii. 
Circulars  of  Celluloid  Specialties. 
D.  J.  KELSEY,  77  Livingston  St.,  M-'-'v  »"'  N- '  ""• 


Accuracy 

You  don't  need  to  be  told  the 
importance  of  accuracy  in  your 
drawings. 

You  can't  get  it  if  your  instru- 
ments are  not  perfect;  you  can 
get  it  if  you  are  sure  to  use  Devoe 
Instruments. 

We  offer  a  large  assortment  of  the 
best  qualities  of  draughtmen's  sup- 
plies. Send  tor  catalogue  to  de- 
partment  C. 

Devoe  &   Raynolds   Company 

176  Randolph  Street,  Chicago 
Fulton  and  William  Sts.,  New  York 
1 2 14  Grand  Avenue,    Kansas  City 
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Sixth  Lesson— Model  No.  VI— Bench  Hook 


THE  bench  hook  and  its  use  have 
already  been  discussed  in  the 
Third  Lesson.  In  the  present 
lesson,  the  method  of  construct- 
ing this  important  and  useful  tool  will 
be  described.  A  perspective  view  of  the 
model  is  shown  in  Fig.  1,  while  the  work- 
ing drawing  in  plan  and  side  elevation 
is  shown  in  Fig.  2. 

The  new  tools  to  be  used  are  a  coun- 
tersink, Rose,  price  20  cents ;  and  a 
screwdriver,  4-inch,  round,  price  22 
cents. 

The  stock  should  be  white  pine  of  -Hr 
inch  thickness,  and  wild  cherry  of  1-inch 
thickness. 


Fig.  1.    Perspective  View  of  Bench  Hook. 

As  seen  in  Fig.  2,  the  model  consists 
of  a  broad  surface  14  by  Sl/2  inches  long 
and  ]/2  inch  thick;  and  two  blocks -Sy2 
by  2  inches,  and  J4  inch  thick.  The 
white  pine  is  used  for  the  broad  surface, 
and  the  wild  cherry  for  the  two  blocks. 

Let  us  proceed,  first,  to  get  out  the 
blocks,  which  should  as  far  as  possible 
be  worked  in  one  piece.  With  the  split- 
ting saw  and  crosscut  saw,  rough  out  a 
piece  of  one-inch  wild  cherry  about  11/4 
inches  lone-  and  wide  enough  to  finish  to 


two  inches.  This  should  be  planed 
smooth  and  true  on  one  of  the  two-inch 
surfaces.  Then  plane  one  of  the  narrow 
surfaces  straight  and  true  at  right  angles 
to  this.  Guage  the  width  of  two  inches, 
and  plane  the  second  narrow  surface, 
keeping  it  square  with  the  one  first  fin- 
ished. Then  gauge  the  thickness  of  }i 
inch  on  both  narrow  surfaces,  and  plane 
to  thickness.  Next  block-plane  one  end 
smooth  and  square  in  the  bench  hook,  and 
measure  off  the  length  of  5}  2  inches 
from  this.  In  cutting  the  piece  off  to 
length,  use  the  back  saw,  and  cut  as 
closely  to  dimensions  with  it  as  possible, 
so  that  there  will  be  very  little  stock  to 
remove  with  the  block-plane.  Then  fin- 
ish to  length  with  the  block-plane  in  the 
bench  hook.  The  second  piece  of  cherry 
should  be  finished  in  a  similar  manner, 
and  both  pieces  should  be  smoothed  with 
sandpaper  and  block. 

For  the  body  of  the  model,  rough  out 
with  the  splitting  saw  and  the  cross- 
cut saw  a  piece  of  the  ^s-inch  white  pine 
a  little  over  14  inches  long,  and  wide 
enough  to  finish  to  5l/2  inches.  Having 
got  out  the  stock,  plane  one  broad  surface 
in  accordance  with  the  rules  given  in  the 
Fourth  Lesson,  taking  care  that  the  sur- 
face is  perfectlv  level  and  true,  in  direc- 
tion of  both  its  length  and  width,  and 
that  each  cut  of  the  plane  joins  its  neigh- 
bor without  leaving  any  ridge.  The  sur- 
face should  also  be  tested  for  "wind,"  by 
means  of  the  winding  sticks,  as  explained 
in  connection  with  broad-surface  planing 
in  the  Fourth  Lesson. 
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Hammered  COPPER  UTENSILS 

And   Ornaments   Easily   Made.  A  Useful  and  Instructive  Art. 

METAL  AND  LEATHER  WORKING  TOOLS 

of  every  description 
NATION'S  HEADQUARTERS   for  SLOYD,  Benches,  Tools  and 

Manual  Training  Supplies 

Catalogs— No.  7  Copper  and  Leather  Work,  No.  8  SLOYD  Equipment 
Tours  for  the  asking. 

CHANDLER   &   BARBER,    Everything  [in   HARDWARE 
122  Summer  Street,     ::        ::        ::        ::        ::        ::     BOSTON 


ELECTRIC 


SUPPLIES,    TELEPHONES. 
NOVELTIES.     Catalog  of  200  Free. 
If  it's  Electric  we  have  it.  Big  Catalog  4c 
OHIO     ELECTRIC    WORKS,     CLEVELAND,     OHIO 

The  World's  Headquarters  for  Dynamos,  Motors,  Fans,  Toys,  Bat- 
teries,  Belts,  Bells,  Lamps,  Books.       We  Undersell  All.       Want  Agents. 


Interesting  and  Instructive.    Shows  all 

,_ie  newest  High-grade  Electric  Supplies 

and  Novelties  at  lowest  prices  In  the  world. 

0.  DEWEY  ELECTRIC  CO.  Milwaukee,  WiB. 


MONEY  for  VACATION 

Greatest  Offer  Ever  Made.     $1,000.00,  $100.00,  $25.00,  $5.00 
for  you,  if  you  read  correctly  the  following   advertisement: 

JWVAMAZDJDCDOPIPPLVVQICIJC 

We  will  give  you  some  hints  how  to  read  it  and  get  the  Money. 
Write  to  THE  CIPHER  KEY,  46  World  Building,  NEW  YORK 


The  Ready  Draughting-  Instrument,  $1.00 

Our  offer  to  return  the  money  sent  us.  if  not  satisfactory .  has  never  yet  been  accepted.  This  means 
hundreds  of  satisfied  users  of  The  Ready  Draughting  Instrument.  Nothing  but  words  of  praise  for  this 
instrument,  which  can  be  carried  in  the  pocket,  and  yet  answers  every  purpose  of  all  the  regular 
draughting  tools.  Anyone  who  has  an  inclination  to  drawshould  at  once  possess  themselves  of  this 
admirable  device,  wonderful  through  its  extreme  simplicity.  Made  of  extra  grade  aluminum, 
highly  polished,  only  Sl.OO;  postpaid,  with  complete  directions,  and  money  back  if  you  want  it. 

Ready  Manufacturing  Co.,  603  Livingston  Bldg.,  Rochester,  N.  Y. 


(&/>e_  Rapid 
Sketching 
Device 


DO  THE  WORK  YOURSELF-SAVE  MONEY 


Enables  You  to 
Hake  Your  Own 
Sketches  Quickly 
and    Accurately 

THE  Rapid  Sketch- 
ing Device    has 
been     designed 
especially  for  the 
use  of  men  who  are  con- 
stantly  making    rough 
sketches  for  draftsmen  or 
other  uses.    It  saves  time 
and  incidentally  insures  the  desired   re- 
sults.   Why  should  you  spend  half  an  hour 
explaining  a  little  Job  to  your  draftsman, 
when,  with  the  Rapid  Sketching  Device, 
you  can  draw  it  yourself  in  a  few  minutes. 
The  Device  eliminates  the  element  of  mis- 
understanding, as  it  is  built  especially  to 
present  facts  in   the  simplest    and    most 

direct  way.  Occupying  but  small  space.it  does  the  work  of  "T"  square,  triangles,  protractors,  and  scales,  and  is 
always  ready  for  use  in  jotting  down  ideas.  <J  The  illustration  shows  the  Rapid  Sketching  Device  in  use.  It  consists  of 
a  graduated  square  which  can  be  set  accurately  at  any  angle,  thus  giving  parallel  lines  anywhere  on  the  board.  This 
parallel  motion  is  accomplished  by  means  of  an  arm  which  joins  the  protractor.  Spring  stops  are  provided  for  the  zero, 
30°,  45°,  60°,  and  90°  angles,  so  these  can  be  obtained  without  stopping  to  read  the  protractor.  The  scale  blades  of  the 
square  are  interchangeable,  furnished  in  any  length  and  graduation.  The  device  is  ordinarily  used  on  a  20x27  in.  board. 
tJSent  on  10  days  Approval  on  Receipt  of  $4.75.  <J  If  satisfactory,  send  us  82.00  a  month  for  seven  ^months. 
Otherwise  return  the  Device  and  we  refund  your  money.  Cash  price  is  $17.75.  Complete  Information  on  Application. 

UNIVERSAL  DRAFTING  MACHINE  COMPANY,  220-226  Seneca  Street 


CLEVELAND.    OHIO.    V.   S.  A. 
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Next  finish  a  narrow  surface  at  right 
angles  to  this  broad  one,  gauge  the  width 
of  5l/2  inches,  and  finish  the  second  nar- 
row surface.  In  all  these  exercises,  the 
eye  should  be  used  for  testing  first,  check- 
ing the  accuracy  afterwards  with  the 
straight  vdi^c  and  try-square. 

The  holes,  -\s  inch  in  diameter,  should 
now  be  bored  with  the  auger  bit  and  bit 
brace,  as  described  in  the  Fourth  Lesson. 
The  location  of  the  holes  is  given  in  Fig. 
2.  Start  to  bore  from  the  finished  sur- 
face ;  and  when  the  tip  of  the  bit  comes 
through,  turn  the  work,  and  finish  from 
the  opposite  side.  After  these  holes  have 
been  bored,  guage  thickness  of  y2  inch 
on  both  narrow  surfaces,  and  plane  to 
gauge  marks.  Next  plane  one  end  at 
right  angles  to  both  the  broad  and  nar- 
row surfaces,  doing  this  with  the  jack- 
plane  without  the  aid  of  the  bench  hook, 
as  has  already  been  described.  In  mak- 
ing these  cuts,  work  from  each  edge 
toward  the  center.  Having  finished  one 
end,  take  the  length  of  14  inches,  and 
finish  the  other  end  in  a  similar  way  to 
length.  This  work  should  be  further 
finished  with  sandpaper  and  block. 

The  parts  of  the  model 
are  now  ready  to  be  as- 
sembled. The  blocks  are 
to  be  secured  in  position 
by  one-inch  screws;  and 
these  s  h o  u 1 d  p  a  s  s 
through  the  soft  wood 
into  the  hard — or,  in 
other  words,  through  the 
pine  into  the  cherry — for 
obvious  reasons.  More- 
over, the  screws  should 
not  thread  into  the  pine 
at  all  ;  but  holes  should 
be  bored  for  them,  as 
otherwise  the  two  pieces 
could  not  be  brought 
firmly  to  a  bearing.  The 
holes  should  be  bored  in  the  pine  for  the 
six  screws. according  to  the  location  given 
in  Fig.  2,  slightly  larger  in  diameter  than 
the  screws  themselves,  and  the  holes 
should  be  countersunk,  so  that  when  in 
position  the  heads  of  the  screws  will  be 
flush  with  or  slightly  below  the  surface. 
The  Rose  countersink  in  the  bit  brace 
should  be  used  for  this  operation  ;  and  the 
holes  at  either  end  should,  of  course,  be 
countersunk  on  opposite  sides. 


One  of  the  blocks  should  now  be 
placed  in  position  on  the  pine  body,  and 
clamped  there  by  the  vise.  Using  the 
brad  awl,  bore  through  the  holes  in  the 
pine  into  the  cherry  a  depth  of  about  ?-g 
inch,  to  make  an  entrance  into  it  for  the 
screw  to  follow.  Having  done  this,  in- 
sert the  screws  and  bring  them  firmly  to 
a  bearing  by  means  of  the  screwdriver 
in  the  bit  brace,  thus  screwing  the  block 
firmly  against  the  pine.  The  second  block 
should  be  secured  in  position  similarly. 
It  is  a  good  idea  to  put  a  little  glue  be- 
tween the  surfaces  to  be  joined  as  a 
further  precaution. 

The  last  operation  consists  in  remov- 
ing the  corners,  as  indicated  in  the 
sketch,  by  means  of  the  chisel  used  verti- 
cally, cutting  clown  upon  a  piece  of  waste 
material  to  prevent  marring  the  bench. 

After  the  model  is  entirely  assembled, 
the  ends  of  the  blocks  should  test  per- 
fectly square  with  the  broad  surface  of 
the  bench  hook  ;  and  the  inside  narrow 
surface  of  each  should  be  exactly  at  right 
angles  with  the  length  of  the  bench  hook, 
as  the  accuracy  of  the  work  which  can 
be   done   with   it  depends   entirely  upon 


s  — -j 

i  i.  S 


Fig.  2.     Plan  and  Side  Elevation  of  Bench  Hook. 


these  points.  If  such  is  not  the  case,  a 
shaving  can  be  taken  off  along  the  nar- 
row surface  of  the  pine  and  across  the 
ends  of  the  cherry  until  these  conditions 
are  obtained.  The  corners  are  removed 
in  order  that  this  may  be  done  easily. 
Even  if  the  model  has  been  made  correct- 
ly at  the  start,  it  is  sometimes  necessary 
to  true  it  up  after  it  has  been  used  for  a 
time. 

Touch  up  the  whole  with  sandpaper. 
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EVERY 

MAN 

Who  works  with 
Tools  should 
know  where  he 
can    secure    the 

BEST 

44  Goodell- Pratt 
Tools**  will  last 
longest,  do  neat- 
est  work  and 
prove  most  sat- 
isfactory. 


GOODELL-PRATT  COMPANY 


TOOLS 


ISiumbor   7 


GREENFIELD,  MASS.U.S.A. 


OUR    FREE 

CATALOG 

NO.    7 

describes  these 
Tools  very  com- 
prehensively. 
It  will  prove 
valuable  to  any 
man. 

Write  for 
it  To-day 


GOODELL-PRATT       COMPANY 

GREENFIELD,      MASS.,      U.    S.    A. 


Clipper  Lawn  Mower  Co. 

DIXON,    ILL. 


Manufacturers  of 
HAND  AND  PONY 
MOWERS.  Also  MAR- 
INE GASOLINE   EX- 
S,  2  to  8  H.  P 


THE    MOWER 

That  will  kill  all  the  weeds  in  your  lawns.    If 

you  keep  the  weeds  cut  so  they  do  not  go  to  seed,  and 
cut  your  grass  without  breaking  the  small  feeders  of 
roots,  the  grass  will  become  thick  and  the  weeds  will 
disappear.    The  CLIPPER  will  do  it. 
Please  send  Draft  or  Money  Order  or  Registered  Letter 


FREE! 


A  Unique 

Engineering  Treatise 

/CONTAINS  tables,  formulas 
and  other  valuable  helps  in 
solving  the  peculiar  problems  inci- 
dent to  friction  transmission.  To 
be  found  in  no  other  book.  A 
concise,  copyrighted  work  by  able 
engineers. 

To  all  those  who  appreciate  the 
unusual  value  of  this  book,  we 
want  to  send  a  copy  free.    We  are 

not  mailing  it  out  without  first  knowing 
that  it  is  wanted.  A  postal  request  will  do. 
Please  state  occupation,  firm  you  are  con- 
nected with,  correct  address,  etc.,  and  ad- 
dress 

The  Rockwood  Mfg.  Co. 

1903  English  Av«. 
Indianapolis,  Ind.,  U.  S.  A- 
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BOOKS  RECEIVED 

Practical  Shop  Work,  Two  Volumes.  Published  by 
the  American  Textbook  Company.  Philadelphia,  Pa. 
Price,  $10.00 

In  reviewing  this  work,  we  are  im- 
pressed with  what  seems  to  be  the  ten- 
dency of  some  subscription  book  pub- 
lishers to  issue  books  to  be  sold  on  the 
reputation   of   standard  works. 

The  chapters  on  Machine  Shop  Work 
and  Tool  Making  are  the  least  incomplete 
found  in  the  work,  and  form  a  very  weak 
apology  for  an  introduction  to  the  other 
fifteen  more  or  less  incomplete  sections 
which  the  work  includes.  In  the  section 
on  Machine  Shop  Work,  little  or  nothing 
is  found  upon  the  use  of  bench  tools,  lay- 
ing out  and  handling  of  work,  giving 
one  the  impression  that  this  section  has 
been  prepared  by  someone  unfamiliar 
with  shop  work. 

Must  glaring  omissions  are  noticeable 
in  automatic  screw  machines.  For  ex- 
ample, the  best  adapted  for  small  work 
in  this  line  is  the  Brown  &  Sharpe  Au- 
tomatic Screw  Machine  which  is  not  even 
mentioned.  We  should  expect  in  a  mod- 
ern treatise  on  Machine  Shop  Work  to 
find  considerable  space  devoted  to  the 
subject  of  motor-driven  tools,  but  "Prac- 
tical Shop  Work"  has  only  one  paragraph 
devoted  to  this  important  subject.  The 
section  dealing  with  Pattern  Making 
gives  practically  nothing  in  regard  to  the 
handling  of  the  commonest  hand  tools 
used  in  bench  work.  In  gear  cutting,  no 
mention  is  made  of  the  most  important 
machine  for  cutting  bevel  gears,  namely 
the  Hugo  Bilgrim  Bevel  Gear  Generator, 
etc.,  etc. 

The  subject  of  Algebra,  which  is  really 
out  of  place  in  a  work  of  this  character, 
occupies  a  number  of  pages  and  yet  does 
not  give  the  reader  enough  information 
to  solve  simple  problems  of  ordinary 
work. 

Foundry  Equipment  does  not  touch  on 
the  work  of  the  foundryman,  but  merely 
describes  a  few  machines  even  more 
briefly  than  such  machines  would  be  de- 
scribed in  a  manufacturer's  catalogue. 

Other  parts  may  best  be  characterized 
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as  a  very  weak  imitation  of  a  really  val- 
uable and  well-known  work,  the  "Cyclo- 
pedia of  Modern  Shop  Practice,"  in  four 
volumes,  published  by  the  American 
School  of  Correspondence.  Chicago. 

Extraordinarily  thick  paper  has  been 
used  to  give  the  work  a  bulky  appear- 
ance, making  a  volume  of  some  600  pages 
appear  a  large  book.  The  editor  is  a  young 
man  of  little  or  no  practical  experience, 
employed  in  the  Advertising  Department 
of  the  B.  F.  Sturtevant  Co.  The  follow- 
ing extracts  from  letters  from  those  ad- 
vertised as  associate  editors  and  contrib- 
utors are  typical  of  many  received.  No 
comment  is  necessary. 
John  Lord  Bacon,  Lewis  Institute,  says: 

"I  wish  to  state  that  I  am  not  con- 
nected with  the  concern  calling  itself  the 
American  Textbook  Company,  who  pub- 
lish a  set  of  books  entitled  'Practical  Shop 
Work,'  of  which  they  infer  I  am  as- 
sociate editor.  I  am  pleased  to  state  that 
I  did  prepare  the  wrork  on  Forging  for 
the  American  School  of  Correspondence 
which  appears  in  its  work  entitled  'Mod- 
ern Shop  Practice.'  " 
Harry  E.  Smith,  Pratt  Institute,  Brook- 
lyn, N.  Y.,  says: 

"Regarding  a  publication  by  the  Amer- 
ican Textbook  Company,  I  am  not  on  the 
Board  of  Editors  of  this  work  and  have 
nothing  to  do  with  the  editing  or  adver- 
tising; of  the  same." 


Elementary  Course  in  Mechanical  Drawing.  parts 
land2.  By  W.  D.  Browning,  M.  E.  and  F.  H.  Sibley, 
M.  E.  Cloth,  Pages  30  and  58.  Published  by  the  Brown- 
ing Press,  Cleveland,  Ohio.  Price.  50  cents  each  part. 

These  books  are  issued  in  the  form  of 
instruction  papers  for  the  use  of  students. 
Part  i  treats  of  the  instruments  used  by 
draftsman,  and  the  instruction  following 
is  by  means  of  plates,  which  constitute 
a  rather  novel  feature.  These  plates 
take  up  the  subjects  of  straight 
and  curved  lines,  section  lining  and  shad- 
ing, lettering  and  figuring,  etc.  In  part 
2  is  continued  the  development  of  sur- 
faces, helices,  and  screw-threads ;  and 
finally  finished  drawings,  tracings,  titles, 
borders,  etc.,  are  presented. 
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Perry  Time 
Stamp  Co. 

19  So.  Jefferson  St., 

Chicago 

97  Liberty  St.,  N.  I.  City 


Branch  offices  in  all 
important  cities 


Perry  Time  stamp 

PORTABLE 

SELF-INKING- AUTOMATIC 

RELIABLE-DURABLE 

The  only  practical,  portable, self- 
inking  automatic  time  stamp. 
It  prints  direct  from  type  the 
exact  month,  day,  hour  and  min- 
ute on  any  surface  where  a  self- 
Inking  stamp  will  print.  Enthu- 
siastically endorsed  wherever 
used.  It  Is  simple,  durable  and 
accurate.  Guaranteed  for  one 
year— lasts  for  years. 

PAYS  FOR  ITSELF  IN 
ONE  MONTH 

in  Preventing  Delays 
and  Disputes 

For  recording  the  receipt  and 
delivery  of  correspondence,  or- 
ders, telegrams,  Invoices,  mer- 
chandise and  for  factory  cost 
systems,  timing  employees,  it  Is 
unequaled. 

Write  for  free  illustrated  de- 
scriptive booklet  "The  Business 
Man's  Time  Saver,"  edition  C, 
testimonials  from  firma  who 
have  used  our  stamp  for  several 
years,  and  Special  Ten  Day  Free 
Trial  Offer. 

MAY  15th,  1906 

PM 


What  Is  Daus'  Tip-Top? 


to  prove  *ya™; 

is  the  best  and  simplest  device 
for  making  100  copies  from  pen 
written  and  50  copies  from 
typewritten  original,  we  will 
ship  complete  duplicator,  cap 
size,  without  deposit  on  ten  (10)  days'  trial. 

Price  $7.50  less  trade  discount  of 
33>S  per  cent  or 


$5.00  net 

The  Felix  G.  L.  Daus  Duplicator  Co. 
Daus  Building,  111  John  Street,  New  York  City 


"STAFFORD  DESKS 


price  $19.90  JK& 

48  in.  long,  32  in.  deep,  61  in. 
high.  White  oak,  finished 
golden.  Has  built-up  writing 
bed  and  panels,  moulded  stiles, 
framed  extension  sUdes.  All 
side  drawers  have  movable 
partitions,  and  art  lock-d, in- 
cluding center  drawer  yclos- 
ingcurtain.  In  top,  fur  oak- 
front  file  boxes ;  one  letterfile ; 
two  card-index  drawers;  pri- 
vate compartment  with  door 
and  lock;  blotter  racks,  pen 
racks,  small  drawer,  bracket 
drawers,  book  stalls,  etc.,  as 
shown.  Thedepthof  thisdesk, 
(32inches)and  the  cases  being 


No.  60 


ell  up  from  the  bed,  makes  it,  with  all  its  conveniences,  a  MOST 
PRACTICAL  DESK.    Sent  anywhere  on  approval. 

Send  for  100-page  Catalogue  Desks,Chair»,  Files,  etc.  Also  ask  for  large 
Catalogue  Library  and  House  Furniture  and  get  Factory  Prices. 

We  Make  School  and  Church  Furniture,  Assembly  and  Opera  Chairs. 
Agents  and  Deale 
nanled   everywhci 


E.  T.  Stafford  Mfg.  Co.,  Chicago 


The  American  Typewriter 


kty 


rvp. 


Saves    twelve    hundred 
OH  ohe  STEEt  BAR         parts  and   $50.      This 
feature    is    the   exclusive    patent    of  the    Standard 

American   $50 
Typewriter 

Universal  keyboard,  ball- 
bearing carriage,  prints 
from  ribbon;  steel  type, 
unlimited  speed. 

"THE  AMERICAN  WAY" 

and    Easy    Payment    Plan 
Mailed  on  request 

American  Typewriter  Co 

257  Broadway,  New  York 


C tearing    Sale 
uL%dtly  Typewriters 

We  own  and  offer  as  wonderful  bargains,  150,1  type- 
writers which  have  been  use,!  just  enough  to  put  them 
in  perfect  adjustment.  Hotter  than  new. 
Shipped  on  approval,  free  examination.  1000  new 
ible  Sholes  machines,  builtto  sell  for  $95— our  price  while  they  last.  $45- 
FW%F^  catalogue  containing  unparalleled  list  of  splendid 
r/ICC     typewriter    bargains.     Send    fur    it    today. 

ROCKWELL-BARNES  CO.,  1080  Baldwin  Building.  Chicago,  111. 


TYPEWRITER 


Honest  in  price,  service,  material  and  work- 
manship— the  onl  v  real  typewriter  at  low  price. 
It  combines  universal  keyboard,  strong  mani- 
folding, mimeograph  stencil  cutting,  visible 
writing,  interchangeable  type  and  prints  frorr» 
ribbon.    Imperfect  alignment  impossible. 

Will  stand  hardest  wear  and  is  practically 
accident  proof. 
Write  for  our  booklet  and  instalment  plan 

Agents  Wanted 

POSTAL  TYPEWRITER  CO..  Dept.  21 

Office  and  Factory:  Norwalk,  Conn. 

New  York  City  Salesroom :  1364  Broadway 


\:'j:iu**im 


sMachines^  Jlfr'.  Prices.  RENTED  AN  V\V  HERE,  applying  rent  on 

rpTTceTviTitefor  Catalog X  TYPEWRITER  EMPORIUM,  au'J  LaSalleSi. ,  Chicago 

FOR  SALE.— A  Fox  Typewriter.      Nearly  new. 
Will  sell  at  a  bargain.     Write  for  full  particulars. 

THOMAS  P.  CHARLES 
5413  Dearborn  St.  Chicago.  III. 


\JS|B^KEEPERS  FRIEND 

METAL  POLISH 


t 


USED  AND  ENDORSED  BYTHE  HADING  DRUGGIS 
*S0LD  ALL  OVER  THE  WORLD: 
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Ifc 


: " 3§S 

EMPLOYMENT 
DEPARTMENT 


jd 


SITUATIONS  VACANT 

Wanted — Bright,  technically  trained  young 
man,  familiar  with  telephone  principles  and 
practice,  to  assist  in  writing  advertising  copy 
and  descriptive  literature.  Give  experience  and 
full  particulars.  Address  The  Technical  World 
Magazine,  No.  473. 


Wanted — To  hire  a  good  all-around  man 
who  can  do  Tinwork  and  Plumbing.  A  1  man, 
sober  and  honest,  to  work  in  town  of  1,200. 
Married  man  preferred.  Address  Technical 
World  Magazine,  No.  475. 


SITUATIONS    WANTED 

Wanted — Position  as  Chainman  or  Rodman 
by  American  School  of  Correspondence  stu- 
dent. One  and  one-half  years'  experience  in 
railroad  work.  References.  Address  Tech- 
nical  World   Magazine,   No.  474. 


Wanted — Position  as  assistant  dynamo- 
tender  or  engineer  in  Electric  Power  Plant 
where  practical  experience  may  be  gained.  One 
year's  experience  in  tool  dressing.  Salary  de- 
sired, $50  per  month.  Twenty  years  old.  Ad- 
dress  Technical  World  Magazine,  No.  476. 


Wanted — Young  man  of  24  wants  position 
in  small  drafting  room  where  he  can  learn 
drafting.  Is  a  competent  tracer  and  can  pen- 
cil details  from  rough  sketches.  Salary  de- 
sired, $50.00  per  month.  Address  Technical 
World  Magazine,  No.  477. 


Wanted — Position  in  drafting  room  or  ar- 
chitectural office  by  man  with  12  years'  ex- 
perience in  shop  work  and  building.  Con- 
tractor. Has  drawn  house  plans.  Salary, 
about  $15  per  week.  Address  Technical  World 
Magazine,  No.  478. 


Wanted  -Young  man,  27,  college  graduate, 
and  with  technical  training,  desires  position  as 
superintendent  or  other  executive,  or  office 
work.  Worked  as  third  year  apprentice  in 
machine  shop.  Was  employed  as  chief  clerk 
under  experienced  traffic  telephone  man.  Em- 
ployed at  present  as  chief  clerk  to  Superintend- 
ent of  Construction.  Salary  desired,  $150  per 
month.  Address  Technical  World  Magazine, 
No.  479. 


Wanted — Position  in  Mechanical  or  Elec- 
trical Engineering  work  by  man  39  years  of 
age.  Twenty-five  years'  experience  in  en- 
gineering and  machine-shop  work.  Salary  de- 
sired. $1,800  a  year.  Address  Technical  World 
Magazine,  No.  480. 


Wanted — Young  man,  27,  wants  position  in 
charge  of  steam  or  electricity  plant.  Two 
years'  experience.  Salary  desired,  $1,200  per 
year.  Address  Technical  World  Magazine, 
No.  481. 


Wanted — Position  as  draftsman  by  man 
with  live  years'  experience  in  clerical  work. 
Twenty-five  years  of  age.  Address  Technical 
World  Magazine,  No.  482. 


Wanted — Position  as  oiler  or  water-tender 
in  steamship.  No  experience  in  marine  work, 
but  is  graduate  of  Mechanical  Engineering 
course,  American  School  of  Correspondence. 
Age  29.  Present  salary.  $1,000  a  year.  Ad- 
dress 'Technical  World  Magazine,  No.  483. 


Wanted — Position  in  some  branch  of  me- 
chanical engineering,  excepting  foundry  or 
forging.  Twenty  years  of  age.  American 
School  of  Correspondence  student.  Address 
'Technical   World  Magazine,  No.  484. 


Wanted — Man,  39  years  of  age,  with  15 
years'  experience  as  machinist  and  3  years'  as 
draftsman,  desires  position  as  superintendent 
of  machine  shop  or  as  draftsman.  Salary,  $90 
to  $125  per  month.  Has  had  charge  of  ma- 
chine shop  for  4  years,  and  can  handle  men. 
References.  Address  Technical  World  Maga- 
zine, No.  485. 

Wanted — Young  man.  20  years  of  age,  de- 
sires position  as  rodman,  etc.,  with  surveying 
party.  Salary,  $45  per  month.  Has  had  some 
experience.  Would  like  place  in  Western 
States.  Address  Technical  World  Magazine. 
No.  486. 

^* 

Wanted — Position  as  Machine  Inspector  or 
Assistant  to  Manager  of  large  concern  in  me- 
chanical line,  by  man  39  years  of  age.  Eighteen 
years'  experience  as  general  machinist.  Salary 
desired.  $75  to  $100  per  month.  Address  Tech- 
nical J  Tor  Id  Magazine,  No.  487. 


Wanted — Young  man  25  years  of  age  de- 
sires place  where  he  can  learn  drafting.  Has 
taken  course  in  Mechanical  Drawing.  At  pres- 
ent foreman  in  large  supply  house  at  good 
salary,  but  will  start  for  less  than  he  is  now 
getting  if  he  can  secure  the  right  opportunity 
along  drafting  lines.  Address  Technical  World 
Magazine,  No.  494. 
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EMPLOYMENT  DEPARTMENT— (Concluded) 

Wanted  —  Position  in  Hydraulic  Power 
Plant  Pumping  Station  or  Chemical  Filtra- 
tion Plant,  by  man  with  8  years'  experience  in 
surveying.  Thirty-two  years  of  age.  Well 
versed  in  topography.  Address  Technical 
World  Magazine,  No.  488. 


Wanted — Young  man,  24  years  of  age,  de- 
sires position  as  trouble-shooter  for  telephone 
company.  Has  had  5  years'  experience  in  that 
capacity.  Salary  desired.  $50  per  month.  Ad- 
dress Technical  World  Magazine,  No.  489. 


Wanted — Position  wanted  by  young  man, 
22  years  of  age,  as  assistant  electrician.  Salary 
desired,  $12  per  week.  Address  Technical 
World  Magazine,  No.  490. 


Wanted — Position  as  Assistant  Electrician, 
or  at  anything  in  the  line  of  Electrical  En- 
gineering work.  Twenty-one  years  old.  Ex- 
perienced in  traction  steam  engineering.  Lo- 
cality, in  or  near  Minnesota.  Salary  no  ob- 
ject. Address  Technical  World  Magazine,  No. 
491. 

Wanted — Position  where  knowledge  of  Me- 
chanical Drawing  will  be  valuable,  by  young 
man  26  years  of  age.  Desires  place  where  there 
is  an  opportunity  to  advance  in  this  kind  of 
work.  American  School  of  Correspondence 
student.  Address  Technical  World  Magazine, 
No.  492. 


Wanted — Young  man  36  years  of  age  de- 
sires position  as  chief  engineer  in  manufactur- 
ing plant  or  Street  Railway  Station.  For  two 
years  in  charge  of  watch  in  power  house. 
References.  Salary  desired,  $100  per  month. 
Address  Technical  World  Magazine,  No.  493. 


Wanted — Position  as  Assistant  in  large 
power  plant,  or  Superintendent  of  small  one. 
Three  years'  experience,  of  which  he  was  in 
charge  9  months.  Age  25  years.  Salary  $80 
or  over  per  month.  References.  Address 
Technical  World  Magazine,  No.  495. 


Wanted — Young  man  22  years- of  age  de- 
sires position  where  he  can  get  experience  in 
alternating-current  work.  Experienced  in  in- 
side and  outside  wiring,  with  some  direct-cur- 
rent work.  Graduate  of  American  School  of 
Correspondence.  Prefers'  Southern  Illinois. 
Address  Technical  World  Magazine,  No.  496. 


Wanted — Position  in  Electrical  Power  Plant 
or  Automobile  Factory  by  young  man  twenty 
years  of  age.  Salary  not  important.  Address 
Technical  World  Magazine,  No.  4'. »7. 


IS   YOUR. 


Steam  Pressure 
Uniform? 


If  not,  you  are  wasting  fuel  and 
incurring  unnecessary  expense. 
Investigate  the  conditions  in  your 
boiler  room.  There  may  be 
waste  somewhere. 


There  is  one  sure  way  to  learn 
the  actual  conditions;  that  way 
is  by  the  use  of  the 

American  Combined  Pressure 
and  Recording  Gauge 

Which  gives  an  accurate  record 
of  the  variations  in  pressure  and 
enables  you  to  make  the  proper 
adjustments  to  stop  the  waste 
occasioned  by  uneven   pressure. 


Saves  its  cost  in  a  few  weeks. 


Circular  3-T  on  request. 


American  Steam  Gauge 
and  Valve  Mfg.  Co. 

NEW  YORK  BOSTON,  MASS.  CHICAGO 

ATLANTA  SAN  FRANCISCO 


Mention  Technical  World  Magazine 


460 


THE    TECHNICAL    WORLD  MAGAZINE 


GUARANTEED.  PATENTS  SECURED  OR  FEE  RETURNED. 
Send  model  or  sketch  for  free  report  as  to  Patentability.  Send 
for  finest  publications  ever  issued  for  free  distribution  "HOW  TO 
OBTAIN  A  PATENT",  with  100  MECHANICAL  MOVEMENTS 
illustrated  and  described,  and  "WHAT  TO  INVENT",  containing  valuable  LIST  OF  INVENTIONS  WANTED, 

offered  for  one  invention.       $16,000  for  others.      Patents 
advertised  free  in  "WORLD'S  PROGRESS."     Copy  free. 


PATENTS 

■"•  illustrated  and  described,  and  "WHAT  TC 

ONE  MILLION  DOLLARS 


EVANS,  WILKENS  &  CO. 


New  York  Offices: 
132   Nassau  Street,  New  York,  N.Y. 


Main  Offices:  615  F  Street  N.  W., 
Washington,  D.  C. 


Protect 

Your 

Ideas 


PATENTS 

Send  for  Inventor's  Primer 

No  patent,  no  fee  Established  ?.864 

MILO  B.  STEVENS  &  CO. 

860  Fourteenth  St.,  Washington,  D    C. 

Branches  at  Chicago,  Cleveland,  Detroit 


IF  YOU  HAVE  AN  INVENTION  OF  VALUE, 

I    will   prosecute   application    without    Attor- 
ney's Fee  for  an  interest  in  the  patent. 
IF  YOU  OWN  A  PATENT  I  can  sell  it  for  you. 
IF  YOU  WANT  TO  BUY  A  PATENT  I  can 

find  the  one  you  want. 

Write  me — we  can't  stay  apart  if  you  tell 
me  your  needs.  I  especially  need,  right 
now,  patents  and  inventions  relating  to 
automobiles;   also    mechanical    novelties. 

LOUIS  A.  HILL,  Registered  Patent  Attorney, 
1336  New  YorK  Avenue,       WASHINGTON,  D.  C. 


ATENTS 

Valuable  Book  on  Patents  FREE.     Tells  how  to 

secure  them  at  low  cos-t.    How  to  Sell  a  Patent,  and 

What  to  Invent  for  Profit.   Gives  Mechanical  Movements 

invaluable  to  Inventors.     Full  of  Money-Making  Patent 

Information.     NEW    BOOK   FREE  to  all  who  write. 

O'MEARA  &  BROCK,    Patent  attorneys 
918  F.  Street,  No  Wo,  Washington*  D.  C, 


Let  Me  Sell  Your  Patent 

Booklet   explaining  how  mailed 
FREE,  Fifteen  years' experience. 
Patent  Sales  exclusively.     If  you 
have    a    PATENT   for    sale, 
call  on  or  writs 

WILLIAM  E.  HOYT,      Patent  Sales 
Specialist,  290 R Broadway,  N.Y. City 

ACCURATE  and  INEXPENSIVE 

VOLTMETERS,   AMMETERS 
VOLT-AMMETERS 

Portable  and   Switchboard  Patterns   Per- 
manent Magnet  type.      Send  for  catalog. 

L„  M.  PIGNOLET 

82  Cortlandt  Street,    NEW  YORK 


I  SELL  PATENTS 


IFYOU  WI5HT0BUY0R  LEASETHEM- 
ANY  DESCRIPTION-WRITE  ME.  IT  WILL 
PROVE  PROFITABLE  TO  BOTH  OF  US. 


CHARLES  A.SCOTT 


73  7  MUTUAL   LIFE  SLD'C. 

BUFFALO.   N.Y. 


TWENTY-FIVE  YEARS   ACTIVE   PRACTICE 

Specialty:  "WORKING  OX  THE  FAILURES  OF  OTHERS" 


PATENTS 


Caveats,  Trade  Marks, 
Copyrights  and  Designs 

Send  your  business  direct  to  Washington.     Saves  time  and  in- 
sures better  service,  Personal  Attention  Guaranteed. 
PAMPHLET     ON     PATENTS     FREE 
E.  G    SIGGERS,  Patent  Lawyer 
Suite  10  National  Union  Bids.  Washington,  D.  C- 


ii 


MR.  INVENTOR" 


OUR   BUSINESS   IS   TO 


Perfect,  Develop  and  Manufacture 

YOUR  INVENTION.  ALL  MODERN  FACILITIES 
ARE  OURS,  AND  WE  ARE  AT  YOUR  SERVICE. 
WE   EMPLOY   EXPERT   MECHANICS   ON  :         : 

Specialties,  Dies,  Punch  Work  and  Models 

SEND  US  YOUR   DRAWING  OR  MODEL,  AND 
WE    WILL    SUBMIT    OUR    LOWEST    PRICE 

MONARCH    TOOL    COMPANY 

122  Opera  Place,  CINCINNATI,  O. 


PATENTS 


Secured  promptly  and  with  special  regard 
to  the    legal   piotection    of  the  invention, 

HAND  BOOK  FOR.   INVENTORS   AND   MANUFACTURERS   SENT   FREE   UPON    REQUEST. 

Consultation  Free .    No  charge  for  opinion  as  to  the  patentability  and  Commercial  Value  of  Inventors '  Ideas . 
HIGHEST       REFERENCES       FROM        PROMINENT       MANUFACTURERS. 

SHEPHERD 


&    PARKER,    Patent    Lawyers 

Patents,  Caveats.  Trade  Marks.  Copyrights,  Reports  as  to  Validity 
and  Infringement.    Patent  Sviits  Conducted  in  all  States. 

REFERENCES:  American  Water  Motor  Co.,  Blum  Shoe  Co..  International  Fence  and  Fire  Proofing  Co.,  Winget 
Concrete  Machine  Co.,  Century  Chemical  Co.,  By-Products  Co.,  Columbus  Pharmacal  Co.,  Richmond  Electric  Co.,  M.  C.  Lilly 
&Co.,  N  L.  Hayden  Mfg.  Co.,  Murray  Engineering  Co.,  Alabama  Brewing  Co.,  National  Leather  Tire  Co.,  Stewart  Window 
Shade  Co..   Berkshire  Specialty  Co.,  and  Morgan  Machine  and  Engineering  Co. 

"During  the  past  ten  years  Mr.  Shepherd,  of  Shepherd  &  Parker,  has  obtained  for  us  a  great  many  important  patents, 
have  no  hesitation  in  heartily  recommending  him  to  anyone  having  neeu  of  the  services  of  a  patent  attorney.'' 

HALLWOOD  CASH  REGISTER  CO, 
Mr.  Parker  on  November  1,  1903,  resigned  his  position  as  an  examiner  in  the  U   S.  Patent  Office  to  enter  this  firm. 
Address   144   DIETZ  BUILDING.  s  s  s  :  WASHINGTON,  D.  Co 


We 


Mention   Technical  World  Magazine 


ADVERTISEMENTS 


4G1 


r~ 


Bviild  Your  Own  Boat 

by  the  BROOKS  System 

10,686  novices  —  most  of  them  with  no  tool 
experience  whatever  —  built  boats  by  the  Brooks 
System  last  year.  Over  fifty  per  cent  have  built 
their  second  boats.  Many  have  established 
themselves  in  the  boat  building  business. 

If  you  can  drive  a  nail  and  cut  out  a  piece  of 
material  from  a  full  size  pattern — you  can  build  a 
Canoe  —  Row-boat  —  Sail-boat  —  Launch — 
or  Yacht  — in  your  leisure  time—  at  home. 

The  Brooks  System  consists  of  exact 
size  printed  paper  patterns  of  every  part  of 
the  boat  —  with  detailed  instructions  and 
working  illustrations  showing  each  step  of 
the  work— an  itemized  bill  of  material  required 
and  how  to  secure  it. 

All  you  need  is  the  patterns,  costing  from  82.50 
up — and  materials  from  $5.00  up.  Only  common 
household  tools  required. 

We  also  furnish  complete  boats  in  the  Knock 
Down  form — ready  to  put  together.  Satisfaction 
guaranteed  or  money  refunded. 

Our  big  free  catalog  tells  how  you  can  build 
boats  all  styles — all  sizes. 

BrooKs  Boat  Manufacturing  Company 

(Originators  of  the  Pattern  System  of  Bout  Building) 

6206  Ship  Street,  Bay  City,  Mich.,  U.  S.  A.     J 


The  WONDER  GASOLINE  ENGINE 

Here  It  Is  At  Last  ! 

Something  to  convert  the  row  or  sail  boat  into 
an  auto  boat.  It  is  so  simple  any  one  can  oper- 
ate it.  No  valves,  gears,  cams,  etc. 
The  simplest,  strongest  and  lowest 
price  outfit  on  the  market.  Rated 
at  V/i  h.  p.,  furnishes  nearly  two. 
Solid  orreversing  propeller.  Jump 
spark.  Prices  will  surprise  you. 
Supply  is  going  to  be  limited.  Write 
today.  Will  easily  drive  any  size 
of  boat  up  to  18  foot. 

Thn  R    U    Pnrnwoll  Pn     4o;  s.  sar.n»  street,  syracvse,  N.  v. 

1116    ill  Ml  uQinWcll    UUi,   1132  Park  How  Bid.,     NEW  TORK  CITY. 


U  H.  P.  $33.15.  Engine  Only 
3  H.  P.  $44.00.  Engine  Only 


THE 


3>ET120IT 


New  Model.  1906 

MOTOR 

CONVERT  YOUR  ROW  BOAT  INTO  A  LAUNCH 

Do  you  know  you  can  take  any  ordinary  old  row  boat  and  con- 
vert it  into  a  power  launch  at  an  outlay  that  is  trilling  with  a  1>K- 
TROIT  AUTO-M  AMINE  MOTOR  .'  Not  a  mere  plaything,  but  an  accu- 
rately constructed  Engine  that  will  propel  a  10-foot  boat  7  miles  per 
hour.  A  motor  so  6imple  any  one  can  Install  it,  and  operate  it,  yet 
built  with  the  same  care  as  a  high-priced  engine.  We  build  complete 
from  foundry  to  you— no  guess  work— no  slip-shod  methods.  We  are 
m>t  merely  assembling  parts  made  in  various  factories;  every  piece 
of  material  is  tested  on  a  testing  machine,  and  every  motor  goes  to 
the  user  without  excuses,  under  the  positive  guarantee  of  the  maker. 

The  DETROIT  AITO-MAlilNE  MOTOR,  New  Model  19(16 
1)4  H.P.  $33.15  Engine  only     3  11. P.  will  develop  i  H.  P.  $44.00  Encino  only 

For  stationary  power  purposes  we  equip  these  engines  with  the 
Auto-adjustable  governor  at  an  addition  of  Five  Dollars— making  one 
of  the  most  satisfactory  gasoline  engines  for  power  purposes  built . 

Write  for  catalog  describing  Auto-Marine  Motors, 
1  to  20  H.  P.,  and  Auto-adjustable  governor. 

DETROIT   AUTO-MARINE    CO. 

East  Congress  Street    :    Detroit,  Mich. 

95  Liberty  SI.,  New  York        The  Bourse,  Philadelphia 

The  only  builders  of  Auto-Marine  engines 

in  the  world 

PLENTY     OF     CURRENT 


for  your  storage  batteries  can  be  had  at  all 
times  by  installing  an  APPLE  BATTERY 
CHARGER  on  your  auto,  boat  or  engine. 
Keeps  the  current  strong  and  sure.     No' 
delays  or  trouble  from  faulty  ignition. 

Write  for  full  Information  today. 
THE  DATTON  ELECTRICAL  31  AM  KACITRING  CO. 
178  St.  Clair  Street,  ::  ::  Dayton,  Ohio 


Apple 


Automatic 
Battery- 
Charg1 


Mullins  Steel  Boats 


Motor  Boats,   Row  Boats, 
Hunting  and  Fishing  Boats 


built  of  steel  with  air  chambers  in  each  end 
like  a  life  boat.  Faster,  more  buoyant, 
practically  indestructible,  don'tleak,  dry 
out  and  are  absolutely  safe.  They  can't 
sink.  No  calking,  no  bailing,  no  trouble. 
Every  boat  is  guaranteed.  Highly  en- 
dorsed by  sportsmen.  The  ideal  boat  for  __  .  _ 
pleasure,    summer    resorts,    parks,    etc.  write  10T  ^mm^^^m——  Catalogue. 

The  W,  H.  Mullins  Company*  330  Franklin  St.,  Salem,  Ohio 


T3he 


"WAGN  ER" 

MODEL    JVo.    6 


Simple,  Strone,  Durable— A  Practical  Machine  for  Business  or 

Pleasure.    A  Postal  Will  Bring  You  Our  Descriptive  Catalog, 

and  Special  Introductory  Offer. 

WAGNER  MOTORCYCLE  CO.,     328  St.  Peter  Street,  St.  Paul,  Minn. 

GEO.  V.  LYONS,  York  State  Agent,  1900  Broadway,  New  York  City 


IF  YOU  OWN 

or  run  an 

AUTOMOBILE 

you  should  know  how 
they  are  built,  and  the 
best  way  to  find  out  is 
to  buy  the 

MOTOR  CAR  MODEL 

It  consists  of  Colored  Charts  bound  up  with 
explanatory  letter-press  in  strong  cardboard 
binding,  size  9J4  by  13%  inches.      ::      ::      :: 

Price.  $1.50  By  Mail.  $1.57 

T.  W.  WHITTAKER, 


2  and  3  Bible  House 
NEW  YORK 
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Save  Batteries 

By  using  the  Edison  Spark  Coil  with 
your  gasoline  engine.  It  is  wound  with 
short,  heavy  wire  and  gives  a  fat,  hot  spark  without 
fail.  Save  your  money  by  using  the  Edison  Bat- 
tery. It  is  the  cheapest  form  of  battery  energy.  2 
ampere  hours  for  1  ct.  Full' 
voltage  and  constant  action 
to  end  of  guaranteed  life. 
Renewal  makes  it  good  as 
new.  Send  for  Book  on 
Battery  Sparks. 

Edison 
Manufacturing  Co. 

23  Lakeside  Avenue, lOrange.  N.J. 
31  Union  Square,  New  York. 
304  Wabash  Ave..  Chicago. 
25  Clerkenwell  Road,  London,  E 


The 

Modern 

Business  Necessity 

The  famous  Calculating  Machi 

the  world  over.  Rapid,  accurate,  simple,  durable.  Two 
models,  oxidized  copper  finish,  $5.00;  oxidized  silver  finish, 
with  case,  $10.00,  prepaid  in  U.  S.  Write  for  Free  Booklet  and 
Special  Offer.     Agents  wanted.  m 

C.  E.  LOCKE  MFG.  CO.  32  Wnlnnt  St.,  Kensett,  Iowa M 


NO  MORE  SANDPAPER  SS££!S£»s  .^fe 


has  solved  the  problem.  The  ALLEN  Commutator  Lubricant  stops 
sparking  —  prevents  carbonizing— makes  heating,  cutting,  undue 
wear,  literally  impossible.  It  comes  in  stick  form— just  touch  it  to 
the  com  mutator's  surf  ace  as  it  spins.  ALLEN'S  is  officially  endorsed 
by  the  National  Board  of  Fire  Underwriters.  Sample  and  Litera- 
ture Free  for  your  Dealer's  Name;    'No  Name— No  Sample.' 

L.    B.    ALLEN   CO.   (Inc.) 

1341  Columbia  Avenue,  CHICAGO.  98  Warren  Street,  NEW  TORE 


ELECTRIC  PULSATOR 

FOR  ELECTRICAL  MASSAGE 


and  general  use  nothing  equals  the 
Davis  tfc  Kidder  Magneto-Electric  Ma- 
chine. It  has  been  on  the  market  for 
about  60  years.  Requiring  neither 
batteries  nor  acids,  it  will  operate  in- 
stantly in  any  climate.  It  ;?  hand 
somely  and  strongly  built,  and  with 
ordinary  use  should  last  indefinitely. 
It,  is  the  ideal  home  machine,  and  will 
give  an  easily  regulated  faradic  cm- 
rent  of  any  frequency  of  pulsations 
Some  of  the  early  machines  of  this 
make  have  been  in  families  for  four 
generations  and  are  still  in  use.  Price 
complete,  $8,  delivered  anywhere  in 
U.  S.  WTith  each  machine  is  sent  a  6!- 
page  book,  containing  full  instructions  in  English,  German  and 
Spanish.  Circular  free  on  application. 

W.  H.  BURNAP  CO.  129  West  31st  St.,  New  York  City 


55=57  Market  Street,  CHICAGO 
40  Pearl  Street,   BUFFALO 


CONVEYING  AND   ELEVATING 

the  most  material,  can  be  done  at  the  least  cost  with 

LEVIATHAN  BELTING 

Here  is  what  a  customer  says:— We  have  been  using  three  of  your 
Leviathan  belts  for  conveying  and  elevating  our  entire  coal  supply— our 
carrying  belts  running  outside  in  freezing  weather  and  the  elevator  belt 
has  run  continually  in  a  steam  bath,  both  conditions  being  very  gratifying 
to  us,  handling  over  500  tons  in  ten  hours'  time. 

MAIN     BELTING    COMPANY 

Sole  Manufacturers 
1225=1241  CARPENTER  ST.,  PHILADELPHIA 

120  Pearl  Street,   BOSTON 
309  Broadway,  NEW  YORK 


EST   LIGHT 


The  "Best"  Light  not  only  in  name,  buc  in  character.  It 
makes  and  burns  its  own  gas— produces  a  more  brilliant  and 
powerful  light  than  electricity  or  acetylene.  Capacity,  100 
candle  power.     Portable  and  cheap. 

Absolutely  no  DIRT,  CREASE  or  ODOR. 

Made  in  over  100  styles— every  one  warranted. 

AGENTS  WANTED   EVERYWHERE. 
THE  BEST  LIGHT  COMPANY, 

Owners  of  Original  Patents.       30  1  E.  5th  STREET,  CANTON,  OHIO. 
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POWER 


Above  everything  else  the  shop  man  must 
have  reliability.      <IAt  his  touch  the  power 
must    be    in    motion.        It    must    not    have 
the  habit  of  getting  out  of  order. 


DEPENDABLE  SERVICE 

is  just  one  of  the  distinguishing  marks  of  I.  H.  C.  Gaso- 
line   Engines.     There's    the    unfailing 
response  to  every  call,  but  there's  also 

The  Simple  Machine, 
Correctness  of  Principle, 
Economy  of  Running,  Nice 
Adaptability  to  Uses,  Fault- 
less Workmanship. 
€J  These  are  features  that  will  appeal  to 
you  if  you  need  a  power,  for  any  pur- 
pose. It  will  pay  any  power  user  to  know  all  about  the  I.  H.  C.  Gas  and  Gasoline  Engines  before 
he  buys.  {J  They  are  made  Horizontal,  Stationary  and  Portable  in  4,  6,  8,  10,  12  and  15  h.  p. 
and  Vertical  in  2,  3,  4  and  5  h.  p.         Begin  the  investigation  now.         Write  for  free  catalogue. 

The    International    Harvester    Company    of    America 


No.  7  R  MONROE  STREET 


(Incorporated) 


CHICAGO,  ILLINOIS 


BUCKEYE    ENGINE    Co. 

SALEM,    OHIO.    U.S.A. 


STEAM  ENGINE  BUILDERS. 

THE  LARGEST  LINC  OF  MODERN  ENGINE  PATTERNS  IN  THE  WORLP. 


SEND  FOR  I 


I  CATALOGUE 


TELEPHONE  ENGINEERS 

desiring  to  fit  themselves  for  better  paying  positions  should 
fill  out  and  send  this  advertisement  to  us  to-day  and  we 
will  send  our  200  page  handbook  (FREE)  describing  our 
Telephony  course  and  over  60  others,  including,  Electrical, 
Mechanical,  Steam  and  Civil  Engineering,  Heating, 
Ventilation  and  Plumbing.  Architecture,  Architectural 
Drafting,  Mechanical  Drawing,  Telegraphy,  Textiles,  etc. 
AMERICAN  SCHOOL  OF  CORRESPONDENCE, 
CHICAGO,  ILL. 


Name     .. 
Address . 


City  and  State- 


BOILERS,  ENGINES  and 
FEED  WATER  HEATERS 


MANUFACTURED    BY 


THE 

BROWNELL  COMPANY 

Main  Office  and  WorKs,  Dayton,  Ohio 

BRANCH    OFFICES 

No.  811  N.  2d  St..  St.  Louis,  Mo. 

No.  924  Monadnoch  BlocK,  Chicago.  III. 
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i^HHI^mHH 
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iRovm  &  Sharpe  Mfg.  Oo. 

Providence,  RXJJ.&A. 


TOOLS 


«sr 1  Quality 

NO  107  CATALOGUE  CO 
SHOWS  COMPLETE    LINE 
f  YOUR  DEALER  CAN  SUPPLY  YOU 


THE  John  Davis  Co.,  Chicago 


Mamifacturcrs    of 

REDUCING, 
BACK  PRESSURE, 

And  Other  Valves 

Steam  Traps, 
Separators 

STEAM    GOODS 
of  all  kinds. 

Send  for  our   "S"  Catalogue 


Y  COAL  AND  ASH  HANDLING 

Machi  ne  r  y 

Insures  the  Reduction  of  Labor  and 
in  Consequence  Increases  Profits 

Centrally  hung  Bucket  Conveyor,  Traveling 

Chute  for  Feeding  Stokers  are  features  of 

this  Power-House  Equipment.    Estimates 

and  Catalogues  Free. 

The  Jetfrey  Mfg.  Company 

Columbus,  Ohio,  U.  S.  A. 


Build  Your  Own  Steam  Turbine 

We  furnish  complete  set  of  castings  and  parts, 
with  working  drawings,  so  any  mechanic  or  ama- 
teur can  build  a  perfect  working  steam  turbine 
exactly  like  large  engines,  either  horizontal  or 
vertical,  separate  or  direct  connected  to  small 
dynamo.  Easier  to  build  than  the  old  style  engine. 
Send  for  catalogue.  We  also  make  turbine  water 
and  air  motors  and  the 

Eastern  Valveless  Gas  Engine 

Eastern    Machine    Company 

Nashua,  N.  H. 


are  the  standard  for  accuracy,  workmanship,  design  and 
finish.      Whether  you  use  tools  to  earn  your  daily  bread 

or  for  amusement  and  relaxation  from  a  different  vocation,   it  pays  to  use  GOOD  tools. 

You  can  get  a  better  quality  of  bread  and  a  good  deal  more  pleasure.      Use  Starrett  Tools. 

Send  for  Catalogue  No.  17G.     176  pages,  illustrated,  free 

THE  L.  S.  STARRETT  CO.        Athol,  Mass,  U.  S.  A. 
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SOMETHING     N  E  W 

THE  GREENAWAY  STEAM  TRAP 

full  bore  Inlet  and  outlet.         You  know  what  this  means. 
Write  for  catalogue. 


THE  GREENAWAY  COMPANY 

13  Woodward  Avenue,   DETROIT,  MICH. 


5tar»Hard  among  steam  users  for  half  a 
centuri 


REQUffiED 


WHEN  WORN 


A  few  minutes  spent  in 
makes  them  las  good 


regrinding 
neu*..    ; 


as 


If  your  local 
dealer  jtannot  furnish  them  notify,  us, 

tHEliUNKENHEIMER  COMP^Nt 

If^dest  manufacturers  of  high!  grade; 
ehqineeVing  specialties  in  fhe"tuorld. 

GENERAL   OFFICES  frWOR*^ 

CINCINNATI,  OHIO.  U 

—-^^^^RANCHES-* 
NEW  YORI^-^-7-^-^ONpON  S.E 

^CoHlandtSt 


0I!D5™ink 


There  is  no  gas  engine  as  simple  as  an 
'Olds — compare  it  with  others  and  this  state-" ^ 
ment  is  proved.     The  repairs  cost  practically' 

nothing. 

The  Most  Economical  Engine 

For  pumping,  electric  light  plants  and  factories  of  any  kind. 

The  reason  why  is  interestingly  told  in  our  catalog  mailed 

i  on  request.    Tell  us  your  requirements  and  we  will  help  ion  I 

figure  out  what  you  need.    Send  for  our  catalog  showing 

Type  A  ( 2-8  h.  p.)  Type  G  I  WVJ  h.  p.)  Types  K  and  N  (  12- 

1200  h.  p.  used  with  our  Gas  Producer,  it  will  reduce 

fuel  cost  75  per  cent.) 

CELEBRATED   PICTURE  FREE 

For  4c  in  stamps  to  pay  cost  of  mail  ingwe  will 

also  send  you  Knsa  Bonheur's    Horse  t  air,  , 

the  most  celebrated  animal  picture  in  the 

world,  size  16x20,  beautifully  colored,      - 

suitable  for  framing. 

Olds  Cas  Power  Co. 

949Chestnut  St.,  Lansing,  Mich. 
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The  Economy of  %  Variable 
Speed   Cincinnati   Planer  7 

is  recognized  by  up-to-date  shop  owners  all  over  the  country.  The  big 
speed-range,  from  15  to  70  feet  per  minute,  and  the  ease  with  which 
speeds  can  be  changed,  commend  it  alike  to  workmen  and  manager. 
If  you  want  to  hold  your  own  against  competition,  get  the  catalog  and 
find  out  more  about  this  four-speeded  dividend-builder. 
WANT    THE    CATALOG? 


CINCINNATI    PLANER    COMPANY 

Cincinnati,    Ohio,     U.   S.   A. 


Sebastian  Lathes  are  Good  Lathes 

Catalogue  Free      Sizes,  9  to  2 1  Inches 

Our  emrine  lathes  are  provided  with  both  screw  and  rod  feeds  as  well  as  power  cross  feed. 
Gears  to  cut  all  standard  threads  from  5  to  36  are  furnished.  Steady  and  follower  rests, 
large  and  small  face  plates  and  countershaft  go  with  each  Lathe. 

Foot  Lathes,  Tools  and  Supplies 

Sebastian  Lathe  Company  ciNciNNATi,veoHio! 


WE  MANUFACTURE  TO  ORDER 


DIES.  TOOLS  and 

AUTOMATIC  MACHINES 

also  HARDWARE  SPECIALTIES 

and  PATENTED  NOVELTIES 

ESTIMATES  FURNISHED  ON  EXPERT 

MODEL  WORK.    8END   DRAWING    OR 

•AMPLE.  S—rnm  ' 

BOOKLET  FREE.       WRITE  TODAY. 

Stamping  €r  Tool  Co. 

LA  CROSSE.  WIS. 


BEND  YOUR  EYES" 

with  EYE  BENDERS  that  BEND 

If  you  want  to  know  more  about  thorough- 
ly first-class  Hand  Bending  Tools  and  what 
they  will  do  for  yon,  how  much  you  can  save 
In  both  time  and  labor,  write  us  for  circulars 
and  terms. 

ESTEP  ®  DOLAN,  Sandwich,  111. 

Chas.  Churchill  &  Co.,  Ltd.,  London,  Eng. 


ANGLE  BENDERS 

We  make  hand-power-benders 
for  forming  angles  in  stock 
1  inch  thick  and  under.  Light 
stock  can  be  bent  cold. 

WALLACE  SUPPLY  COMPANY 

903  Garden  City  Block.  CHICAGO.  ILL. 


"QUALITY  WILL  TELL" 


MILLERS  FALLS  COMPANY 


Which  explains  why  STAR  HACK  SAW  BLADES 

are  so  exceedingly  popular  everywhere. 
We  do  not  pretend  that  they  are  as  low  in 
price  as  other  brands  in  market,  but  do 
claim  that  they  are  by  far  the  most  econom- 
■Jf  icalof  any  to  use.    You  will  get  a  lot  of  value 

for  your  money  when  you  buy  STAR  SAWS. 

No.  28  Warren  Street,    NEW  YORK 


The  Crescent  Angle  Band  Saw 


Cuts  any  angle  up  to  45  degrees  with 

TABLE     ALWAYS      LEVEL 

To  change  angle  of  saw,  turn  hand  wheel  at 
side  of  table— that's  all ;  no  other  adjust- 
ments necessary. 

Can  be  tilted  while  in  motion. 

An  Ideal  Machine  for 
All  Kinds  of  WorK 


Price  so  low  it  will  surprise  you, 
for  circulars. 


Write 


BAND  SAWS,  SAW  TABLES,  JOINTERS 
The  Crescent  Machine  Co.  No.  127  Main  street,  Leetonia,  Ohio 
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Vertical  Geared  Hoists 

Operate  on 
GAS,  GASOLINE,  KEROSENE 
or   OIL  — From    2   to   12    H.  P. 

Especially    Designed 

For  Sugar  Planters,  Contractors,  Mines.  Quarries,  etc. 
Send    for      Catalog      728H. 


FAIRBANKS,     MORSE     61 

Franklin  and  Monroe  Sts.,  Chicago,  111. 


CO 


CUT 
GEARS 

Valuable  catalog 
sent  free  to  any 
FIRM  upon  request. 

Foote  Bros. 

Gear® 
Machine  Co. 

24-30 

S.  Clinton  Street 

CHICAGO,  ILL. 


THE   WORLDS   HEADQUARTERS  FOR 

ELECTRIC  NOVELTIES  AND  SUPPLIES 

WE  ARE  SELLING 

Toy  Electric  Railways,  $3  to      .    .    .    $    60.00 

Fan  Motors;  all  kinds,  all  prices;  $1  to  20.00 

Electrical  Books,  10c  to 5.00 

Necktie  and  Cap  Lights,  75c  to    .    .     .  5.00 

Battery  Table  Lamps,  $3  to 10,00 

Carriage  and  Bicycle  Lights,  $3  to    .     .  6.00 

Lanterns  and  Pocket  Lights,  75c  to  .     .  3.00 

Battery  Motors  and  Fans,  $1  to    .     .    .  12.00 

Electric  Door  Bells,  complete,  75c  to    .  1.50 

Telephones,  complete,  $2.50  and  .    .    .  5.95 

Telegraph  Outfits,  complete.  #1.75  to    .  2.50 

$8  Medical  Batteries     .     s -,  3.95 

812  Electric  Belt  with  Suspensory    .     .  2.50 

Dynamos  and  Motors,  SI  to 1000.00 

Gas  and  Gasoline  Engines,  $3  to  .     .    .  1400.00 

Catalog  free .     Big  Catalog  4  C .    Want  Agents . 

WE    UNDERSELL   ALL. 

OHIO  ELECTRIC  WORKS,  Cleveland,   Ohio 


Pulleys,  Shafting,  Hangers,  Pillow- 
Blocks,  Gearing,  Sprocket-  Wheels, 
Chain    Belting,    Friction     Clutches 

WE  MANUFACTURE  A  COMPLETE  LINE  OF  ELEVATING 
AND  CONVEYING  MACHINERY  FOR  HANDLING  COAL,  ORE, 
ROCKS,  CEMENT,  PACKAGES  AND  ALL  CLASSES  OF  MATERIAL 

Steel  Cars  of  ALL  Kinds 
Steel  Buckets 

Gas  and  Steam  Engine  Castings  for 
Experimental   Work 

REPRESENTATIVES    WANTED    IN    EVERY    CITY 


W.    A.  JONES  FOUNDRY 
and  MACHINE  COMPANY 

142   *&>.  /forth  A-Oe.,  CHICAGO 


55  LOCAL  COMPANIES 

NOW     VSING    THIS     MACHINE 

PAY    BIG    DIVIDENDS 

IT  CLEANS  houses  by  compressed  air  without  dust 
or  disturbance,  cleans  carpets,  curtains  or  furniture 
without  removing  from  the  room.  Much  cheaper  as 
well  as  more  convenient  than  the  old  way.  fl  If  you 
live  in  a  town  of  over  5,000,  form  a  company  and 
secure  the  exclusive  right  to  use  this  system.  Every  house- 
wife will  be  glad  to  patronize  you.  Every  church,  lodge, 
theater  or  club  is  an  immediate  and  permanent  customer. 
You  will  make  money  from  the  start,  and  have  practically 
a  monopoly  of  the  house  cleaning  business,  fl  This  is  not 
a  cheap  proposition,  but  affords  a  ereat  opportunity  for 
the  man  with  a  few  thousands  to  invest  in  a  business. 

We  manufacture  gasoline  engines  and  air  compressors. 

WHITE  US  FOR  FULL  INFORMATION. 


General  Compressed  Air  House  Cleaning  Company,      4445  Olive  St.,  St.  Louis,  "W. 
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The 
Treason 

of  the 

Senate 


irv 


J\me 


THE  name  that  David  Graham 
Phillips  has  given  the  series  of 
articles  he  is  writing  for  the 
Cosmopolitan  is  not  a  misnomer. 
The  Treason  of  the  Senate  is  a  fact. 

The  Constitution  of  the  United  States — 
Article  3,  Section  3 — says:  'Treason 
against  the  United  States  shall  consist 
only  in  levying  war  against  them,  or  in 
adhering  to  their  enemies,  giving 
them  aid  and  comfort." 

The  greatest  enemy  of  the  people  of  the 
United  States  is  "The  Interests" — the 
plutocratic  power  which  makes  the  peo- 
ple pay  high  prices,  which  openly  defies 
the  laws  of  the  land,  which  is  constantly 
grinding  the  wage-earner  in  the  mills 
of  its  powen 

The  Senate,  protecting  "The  Interests," 
this  arch-enemy  of  the  nation,  justifies, 
indeed,  this  series  of  articles  —  The 
Treason  of  the  Senate. 

The  June  Cosmopolitan  tells  of 
Senator  Spooner  of  Wisconsin,  and  of 
his  treachery  to  the  people. 


Cosmopolitan  « :  ;r 


COSMOPOLITAN   MAGAZINE 

1789    BROADWAY        .\        „\        .-.        NEW  YORK  CITY 
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A  Colorado- 
Yellowstone  Tour 


Have  you  two  vacation  weeks  at  your  disposal? 

Do  you  want  to  do  something    different,  something  better  than  you 

have  ever  done  before  ? 

Then  here  is  a  brief    outline  of    a    tour    that  will    bring    you    the 
best  two  weeks  you  ever  lived. 


Leave  Chicago  (for  example)  any  day  after  June  1  on 
either  of  the  Burlington's  famous  fast  trains  to  Denver. 
You  may  travel  via  Omaha,  Pacific  Junction,  St.  Joseph  or 
Kansas  City,  just  as  you  like.  Stop-overs  permitted  (no 
extra  charge)  at  the  Missouri  River  and  points  west. 

From  Denver  take  a  side  trip  to  Colorado  Springs  (no 
extra  charge)  and  see  the  Cheyenne  Canyons,  Garden  of 
the  Gods,  Pike's  Peak  and  other  attractions. 

^  Returning  to  Denver,  spend  from  one  to  three  days  in 
making  some  of  the  numerous  and  inexpensive  little  jour- 
neys into  the  mountains. 

Leave  Denver  on  the  Burlington's  Yellowstone  Park 
train,  the  route  of  which  is  thro'  the  interesting  formations 
of  Northwest  Nebraska;  along  the  picturesque  Black  Hills 
(into  which  inexpensive  s:de  trips  may  be  made);  over  the 
Big  Horn  Mountains;  past  Custer  Battlefield,  the  most 
tragic  upon  which  our  sun  shines;  and,  finally,  thro'  famed 
Yellowstone  Valley  to  Gardiner,  the  official  entrance  to 
the  Park. 


This  tour  provides  for  a  stay  of  five  and  a  half  days  in 
Wonderland  —  a  complete  tour  of  the  Park  —  coaching 
each  day,  viewing  what  is  by  far  the  most  interesting 
scenery  on  the  globe  and  being  entertained  at  the  best 
hotels.  Stay  longer,  if  possible,  for  this  is  the  finest  out- 
ing place  known.  Only  extra  charge  after  five  and  a  half 
days  is  for  hotel  accommodations  —  $4.00  and  up  per  day; 
after  seven  days  $3.50  and  up  per  day. 

After  leaving  Yellowstone  Park,  you  travel  to  Minne- 
apolis and  St.  Paul,  following  the  Yellowstone  River  thro 
Montana,  making  a  bee  line  thro'  North  Dakota's  fertile 
fields  and  crossing  Minnesota's  Lake  Park  region. 

It  would  be  well  to  provide  for  a  day  or  two  in  and 
about  the  Twin  Cities,   for  there  is  much  to  do  and  to  see. 

Then  come  home  on  one  of  the  Burlington's  handsome 
observation  trains  running  over  the  Mississippi  River 
Scenic  Line.  This  will  give  you  a  splendid  view  of  the 
finest  river  scenery  east  of  the  Rocky  Mountains,  and,  in 
addition,  a  cool  and  comfortable  journey. 


Don't  you   think  you  would  like  to  make   this  tour? 

Too  expensive  ?     No !     Indeed  not ! 

The  cost  of  a  railway  ticket  for  the  entire  tour  (exclusive  of  side  trips 
other  than  that  to  Colorado  Springs),  and  including  the  coaching  trip  and 
five  and  a  half  days  hotel  accommodations  in  the  Park,  is  only  $85  from 
Chicago,  Peoria  or  St.  Louis;  only  $79  from  Missouri  River  points,  Kansas 
City  to  Omaha,  inclusive. 

Let  me  tell  you  more  about   this  grand  trip.     Just  write  "Colorado-Yellow- 
stone Tour"  above  your  address  on  a  postal  card,  sending  it  to 


Burlington 

Route 


P130  P.  S.  EUSTIS,    367  "Q"  Building,  Chicago. 
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New  Ocean  House 


Swampscott,  Massachusetts 


The  most  magnificent  modern  summer  hotel  on  the 
North  Shore. 

The  New  Ocean  House  is  but  thirty  minutes  from  Boston 
by  rail.  Has  accommodations  for  four  hundred.  Its 
situation  is  delightful. 

Among  other  attractions  it  has  to  offer  are  safe  surf  bath- 
ing, sailing,  fishing,  and  the  finest  roads  for  driving, 
riding,  and  automobiling  in  America.  Boarding  stable 
a  n  d  ga  rage  o  n  prem  is  es . 

Concerts  by  a  superb  orchestra  every  afternoon  and 
evening  during  the  season. 

Facilities  for  all  out-of-door  sports. 
Select  patronage. 

Write  for  booklet  and  other   information. 

Ainslie  &   Grabow 

P?'oprietors 

Address  until  June  1st,  270  Commonwealth  Ave.,  Boston,  Mass.     After  that 
date,  New  Ocean  House,  Swampscott,  Mass. 
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»  »MRN  hM, 
,»  .    SHOP     S 


Just  From 
the  Press! 


±Mi 


CYCLOPEDIA  of 
MODERN  SHOP 
PRACTICE 


This  edition  (copyright  May,  1906) 
now  being  delivered  us  by  the  print- 
ers, consists  of  four  volumes  bound 
in  half  red  morocco,  treating  on  all 
topics  of  interest  and  value  to  the  machinist,  tool  maker,  blacksmith,  f  oundryman,  pattern- 
maker, sheet  metal  worker,  draftsman,  steam  and  gas  engine  engineers,  electricians,  etc. 

A    COMPLETE    SET 

FREE    FOR    INSPECTION 

The  set  handles  each  subject  in  a  thorough,  practical  manner,  free  from  difficult 
mathematics.  It  is  edited  and  compiled  with  the  view  of  assisting  the  quick  understanding 
of  the  reader,  each  volume  containing  a  complete  set  of  test  questions,  enabling  the 
reader  to  refresh  his  mind  on  the  several  topics.  Each  volume  contains  a  number  of  formulas 
and  tables  of  great  working  value.  The  work  is  profusely  illustrated,  printed  on  good 
paper,  standard  size  type.  With  the  first  installment  of  books  now  being  delivered  us,  we 
propose  to  introduce  the  complete  work  at  a  price  regardless  of  its  real  worth. 

The  Regular  Price  of  These  Tour  Volumes  is  $24.00  Per  Set 
Our    SpeciaJ    Price   Now    svr\d    Until    July    First    is    $10.00 

This  valuable  work  is  made  up  from  the  representative  instruction  papers  issued  by  the 
American  School  of  Correspondence,  and  we  are  willing  to  place  it  in  the  hands  of  those 
interested,  who  order  at  once,  at  less  than  half  price  for  the  purpose  of  acquainting 
them  with  the  value  of  our  instruction.     We  are  ready  to  fill  your  order  promptly, 
and  want  you  to  see  what  great  value  we  are  offering.     The  four  volumes  contain 
nearly  3,000  pages,  size  of  each  page  8x10  in.,  fully  indexed,  for  quick  reference. 

OUR.    INTRODUCTORY    PLAN 

We  will  send  you  the  complete  set  of  books,  express  paid,  subject  to 
five  days'  examination  and  approval,  FREE.     Send  us  $1.00  down  and 
$1.00  for  nine  months  thereafter.     If  you  wish  to  pay  cash,  then  remit         /yy 
$9! 00,  allowing  yourself  a  cash  discount  of  $1.00.     If  the  books  are         /V/ 
not  satisfactory,  notify  us  and  we  will  send  for  them.  /^y 

PARTIAL  TABLE  OF  CONTENTS 

Vol    I      Machine  Shop  Work,  Lathe.  Planer,  Shaper,   Milling  Machine, 
Grinding  Machine;  Tool  Making,  Hardening,  Thread  Cutting  Dies,  Drill  Jigs, 
Motor  Driven  Shops.  • 

Vol    II.     Pattern  Making;   Machine  Design;   Metallurgy;    Foundry 
Work,  Steel  Castings;  Brass  Work:  Shop  Management. 

Vol    III      Gas  and  Oil  Engines;  Producer  Plants;  Care  and  Man- 
agement'of  Gas  Engine;  Automobiles;  Elevators;    Construction  of 
Boilers;  Steam  Engine;  Steam  Turbine;  Management  of  Dynamos 
and  Motors;  Electric  Wiring. 

Vol   IV    Forging, Welding,  Sheet  Metal  Work.Tinsmithing; 
Tool  Forging  and  Tempering,  Electric  Welding,  Mechanical 
Drawing  Working  Drawings,  Shop  Drawings   Mechanism. 
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THE   TECHNICAL   WORLD  MAGAZINE 


Typewriter 

are  the  product  of  the  second  generation 
of  Remington  genius  and  workmanship. 
They  represent  age  plus  youth;  the 
experience  of  the  old  combined  with 
the    progressiveness    of    the    new. 

Sales  in  1906  are  breaking 
all  records  for  30  Years. 


REMINGTON  TYPEWRITER  COMPANY 

New  York  and  Anywhere 


Mention  Technical  World  Magazine 


THE  POWERS  concealed  In 
in  ordinary  water  faucet  are  not 
realized  by  most  of  us.  Water 
jwer  is  the  cheapest  form  of 
}wer,  as  well  as  the  most  reliable 
ami  satisfactory.  Our  faucet  water 
motor  converts  the  water  from 
your  own  faucet  Into  power  for  a 
hundred  useful  purposes  in  the 
home  and  workshop  and  further- 
more the  MOST  ECONOMICAL 
POWER  in  the  world.  One  cent  a 
day  will  run  It.  The  Little  Wonder 
water  motor  Is  not  an  experiment. 
For  three  years  now  it  has  stood 
the  test;  there  are  several  cheap 
Imitations thatcopy  ourmotor  as 
closely  as  they  dare,  and  then  by 
the  use  of  extravagant  claims 
catch  the  unwary  customer  who 
thinks  he  is  getting  something 
just  as  good  as  the  "Little 
Wonder."'  Investigate  and  you 
will  decide  that  reputation  is  bet- 
ter than  talk.  The  "Little  Won- 
der"' attaches  to  any  water  faucet. 
It  is  absolutely  simple  and  will  last 
for  years.  For  sharpening  and  grind- 
ing edged  tools,  for  cleaning  and  polishing  metal  and  silverware, 
for  washing  bottles,  for  beating  eggs,  for  running  light  machinery 
it  Is  the  handiest  invention  of  recent  years.  1-16  to  H  horse 
power.  Outfit  includes  one  motor,  emery  wheel,  polishing 
wheel,  buffing  wheel,  pulley  wheel,  sticks  of  silver  and  steel 
polish.  Sent  complete  neatly  boxed  promptly  upon  receipt  of 
price  84.0U  with  our  guarantee  back  of  it  C.  O.  D.  if  desired.  Y\  e 
also  make  larger  motors  up  to  10  horse 
power,  water  fans  and  a  full  line  of 


»ful   attachments   for    the 
Wonder,"    Write  us  now. 


Little 


{Farther  particulars  and  our  free  descrittive 
booklet  which  we  will  mail  you  for  the  asking). 


If  Your  Face 
Feels  Drawn 
and  Feverish 
after  Shaving, 

It  leaves  that  cool, 
comfortable  feeling. 

Colgate  &  Co.,  55  John  St.,  Dept.T,  N.Y. 

THE  IMPROVED 


WORN  ALL  OVER 
THE  WORLD 

REFUSE  ALL 
SUBSTITUTES 
OFFERED  YOU 

The  Name  is 
stamped  on  every 
loop  — 


Tho 

CUSHION 
BUTTON 

CLASP 

LIES  FLAT  TO  THE  LEG  — NEVER 
SLIPS,  TEARS   NOR   UNFASTENS 

Sample  pair,  Silk  50c.,  Cotton  25c. 
Maile d  on  receipt  of  price. 

GEO.  FROST  CO.,  Makers 
Boston,  Mass.,  U.  S.  A. 

ALWAYS  EASY 


BORATED  TALCUM 

TOILET    1  POWDER 


The  Freshness  of  Roses 


and  balmy  June  days  are  not  more  delightful  and 
refreshing  than  the  soothing  touch  of  Mennen's. 
Gives  immediate  and  positive  relief  from  Prickly 
Heat,  Chafing,  Sunburn  and  all  skin  troubles. 
Everywhere  used  and  recommended  by  physicians 
and  nurses  for  its  perfect  purity  and  absolute  uni- 
formity. Mennen's  face  on  every  box.  See  that 
you  get  the  genuine.  For  sale  every- 
where, or  by  mail,  25c.  Sample  free. 
Gerhard  Mennen  Co.,  Newark, >\ J. 
Try  Mennen's   Violet  (Berated)   Talcum. 


PIANOS 


have  been  established  over  50  YEARS.  By  our 
system  of  payments  every  family  in  moderate  cir- 
cumstances can  own  a  VOSE  piano.  We  take  old 
instruments  in  ey  change  and  deliver  the  new  piano 
in  your  home  free  of  expense.        Write  for  Catalogue  D  and  explanations. 


